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In 1890 William James paid his respect to the then current 
literature on the psychology of the emotions in the following 
words: “ But as far as scientific psychology'of the emotions 
goes, | may have been surfeited with too much classic reading 
on the subject, but I should as lief read verbal descriptions 
of the shapes of the rocks on a New Hampshire farm as 
toil through them again.t James in his turn then gave a 
clever formulation of what he considered to be the funda- 
mental principles involved in all emotion: ‘“ My theory, on 
the contrary, is that the bodily changes follow directly the 
perception of the exciting fact and that our feeling of the 
same changes as they occur IS the emotion.” 

For twenty-six years psychologists have been content with 
James’ barren but graceful formulation. Apparently “ hav- 
ing the goose that lays the golden egg” has so contented our 
experimental natures that we have not taken the time nor the 
trouble to encourage the goose to continue her activity. It 
has taken psychology many years to break away from James’ 
fascinating way of formulating psychological principles. No 
better proof of this can be found than in Angell’s recent con- 
tention that James’ theory is still broad enough to embrace 
all of the recent results which have come to us from the 


*From the Psychological Laboratory of the Johns Hopkins University. 

1If anyone believes that our general treatises on emotions are any 
more exciting today, let himetry to read McDougall’s Social Psychology 
and Shand’s work on the sentiments. 
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physiologist’s study of the endocrine glands.? However satis- 
factory this may be for those who are not yet ready to accept 
a behavioristic formulation, it can hardly be denied that 
James’ conception of the emotions leaves us with no handle 
for experimentation.* The psychologist is being constantly 
asked by his own students as well as by the physicians, edu- 
cators, and jurists: “ Why do you not work upon the emo- 
tions? They are of more importance in the guidance and 
control of the human organism than any of your hair-splitting 
work upon thresholds.” Sometimes the psychologist defends 
himself by telling his questioners that his laboratory will 
undertake to work out any problems they will set him. But 
. this is only a subterfuge. The psychologist has not attempted 
to formulate and spread the problems in emotions. And why 
should the man who needs to use psychological methods in a 
practical way be forced to do the psychologist’s task for him? 

Thorndike has with some measure of success broken away 
from the traditional formulation. In “ The Original Nature 
of Man” he has adopted the uniform procedure in discussing 
both instinctive and emotional reactions of giving as best 
he can the original stimulating factors and the original re- 
sponses. One feels though that he has done this by a kind 
of tour de force. Having waded through the enormous litera- 
ture he tries to produce simplification not by adopting any 
central or unifying principle but by picking out several hun- 
dred of the reactions which are most universally admitted as 

2 Angell’s words are as follows: “And I think he would perhaps 
urge that, after all controverted points are left aside, the main issues 
for which he would wish to contend are (1) the instinctive basis of 
emotional reactions, and (2) the invariable re-percussion upon the 
cortex of these reflex effects in the muscles, glands, and viscera. 
Phrase your doctrine so that these two great groups of facts are recog- 
nized and properly evaluated, and you may call your theory Jamesian 
or not as you please. You will at east have accepted what lies at the 
root of James’ theory.” In regard to (1) we shall try to show that 
while it is.true it is only one of the important facts, the other one 
being that emotions can be torn away from the original stimuli which 
called them out and attached to other stimuli at will. In regard to 
(2) we should say that the cortical re-percussion is not essential (even 
if true) except to an introspective psychology. The important thing 
is that secretions occur which so change the physiological state of the 
person that he can do things which he cannot do at other times (in- 
creased endurance, oneal, elimination of fatigue products, etc.). 
Of these important changes the person can give no account (probably 
no cortical ‘re-percussion’ and hence no arousal of language habits). 

8 Or we should probably better phrase it, with the wrong handle. 
No more pitiful sight can be seen anywhere than that afforded in our 
libraries where the collection of plethysmographic studies upon the 
emotions are shown. 
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being present and stating their important features in an objec- 
tive way. We have no fault to find with this procedure if 
all of the reactions which Thorndike lists belong to the original 
nature of man. We doubt seriously that this is the case. 
We have reason to think that very many of the reactions 
which Thorndike puts down as original in the nature of the 
infant are undoubtedly the product of the environment. 

If Thorndike has been overly prodigal in his enumeration 
of the emotional reactions which belong to man’s original 
nature, the Freudians have been too parsimonious. While 
they admit the presence of other emotional reactions than 
those belonging to the sexual sphere (using this term as Freud 
would himself) the latter they insist are nevertheless the ones 
which play the most important roles. We may very readily 
admit this in most “psychogenic” cases but the doctrine is not 
satisfying from an experimental point of view. Such a view 


is entirely too narrow and it does not do justice to the other . 


emotional reactions. Furthermore, the Freudian point of 
view does not help the laboratory psychologist in gainin 
experimental control over the whole system of emotiona 
reactions. 

We should strive to reach some formulation of the emo- 
tional reactive tendencies which will give ample scope for 
psychological experimentation and which will at the same time 
do justice to the wealth of material which modern psychiatric 
methods have yielded. 

After observing a large number of infants, especially during 
the first months of life, we suggest the following group of 
emotional reactions as belonging to the original and funda- 
mental nature of man: fear, rage, and love, (using love in 
approximately the same sense that Freud uses sex).* We 
use these terms which are current in psychology with a good 
deal of hesitation. The reader is asked to End nothing in 
them which is not fully statable in terms of situation and 
response. Indeed we should be willing to call them original 
reaction states, X, Y, and Z. They are far more easily observ- 

* This list is identical with James’ list of coarser emotions except for 


the omission of grief which James puts first. Grief we look upon as 
being a reactive staic (connected with love, really) in which the object 


or situation which usually calls out in the subject the reactions of love: 


is suddenly removed. The state of grief must be looked upon as a 
mal-adjustment period where the objects and situations which have 
usually called out both the original love responses and the conditioned 
reflexes built upon them are lacking. The state (in normal cases) 
disappears as soon as new objects are found or new conditioned re- 
flexes have been entrained. 
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able in animals than in infants. While we do not claim that 
this list is complete, we do claim that our own observation 
of the first few months of infancy has not yielded any larger 
number. 

Fear. What stimulus apart from all training will call out 
fear responses ; what are these responses ; and how early may 
they be called out? The principal situations which call out 
fear responses are as follows: (1) To suddenly remove from 
the infant all means of support, as when one drops it from 
the hands to be caught by an assistant. (In the experiment 
the child is held over a bed upon which has been placed a 
soft feather pillow.) (2) By loud sounds. (3) Occasionally 
when an infant is just falling to sleep the sudden pulling of 
the blanket upon which it is lying will produce the fear re- 
sponses. (4) Finally, again when the child has just fallen to 
sleep or is just ready to awaken, a sudden push or a slight 
shake is an adequate stimulus. (2) and (4) above may be 
looked upon as belonging under (1). The responses are a 
sudden catching of the breath, clutching randomly with the 
hands (the grasping reflex invariably appearing when the 
child is dropped), blinking of the eye lids, puckering of the 
lips, then crying; in older children possibly flight and hiding 
(not yet observed by us as ‘original’ reactions). In regard 
to the age at which fear responses first appear we can state 
with some sureness that with few exceptions the above men- 
tioned group of reactions appear at birth. These findings 
agree so far with the position taken by Thorndike in The 
Original Nature of Man. It is often stated that children 
are instinctively afraid in the dark (Thorndike). While we 
shall advance our opinion with the greatest caution, we have . 
not so far been able to gather any evidence to this effect. 
When such reactions to darkness appear they are due to 
other causes; darkness comes to be associated with absence 
of customary stimulation, with noises, etc. (They should be 
looked upon as conditioned fear reactions.) From time im- 
memorial children have been “scared” in the dark, either 
unintentionally or as a means of controlling them (this is 
especially true of children reared in the South). 

Rage. In a similar way the question arises as to what is 
the original situation which brings out the activities seen in 
rage. Observations seem to show that the hampering of the 
infant's movements is the factor which apart from all training 
brings out the movements characterized as rage. If the face 
or head is held crying results, quickly followed by screaming. 
The body stiffens and fairly well codrdinated slashing or strik- 
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ing movements of the hands and arms result; the feet and 
legs are drawn up and down; the breath is held until the 
child’s face is flushed. In older children the slashing move- 
ments of the arms and legs are better codrdinated and appear 
as kicking, slapping, biting, pushing, etc. These reactions 
continue until the irritating situation is removed, and some- 
times do not cease then. Almost any child from birth can 
be thrown into a rage if its arms are held tightly to its sides: 
oftentimes even if the elbow joint is clamped tightly between 
the fingers the responses appear: at times just the placing of 
the head between cotton pads will produce them. Even the 
best natured child will show rage if its nose is held for a few 
seconds. 

Love. The origmal situation which calls out the observable 
love responses seems to be the stroking or manipulation of 
some erogenous zone, tickling, shaking, gentle rocking, pat- 
ting, turning upon the stomach across the attendant’s knee, etc. 
The response varies—if the infant is crying, crying ceases, 
a smile may begin, attempts at gurgling, cooing, and finally, 
in slightly older children, the extension of the arms which 
we should class as the forerunner of clasping in the narrowed 
sex act in coitus. The smile and the laugh which Freud con- 
nects with the release of repression (we are not denying in 
the case of adults that this may not be true) we should thus 
class as original reaction tendencies intimately connected from 
infancy with the stimulation of the erogenous zones. By 
original nature the child is not polymorpheus perverse, nor 
addicted to playing with urine, fecal matter or (originally) 
even with the anus or sex organs. Habits (conditioned re- 
flexes) are rapidly set up in connection with these objects at 
a very early age and they may when not looked after sadly 
warp the child. Jung is quite right in giving up Freud’s con- 
ception of the original nature of the child, but at such an 
early age may habits of perversity arise that one not observ- 
ing children from birth might very well suppose that the acts 
in question belonged to its original nature.’ From birth the 
child will put a finger or a part of the hand in its mouth 
(native reflex connected with feeding). There is no such 


5 We should say, though, that after all Freud’s conception is nearer 
the practical truth than Jung’s present one. Where Jung can hope to 
get scientifically with his present excursion into the realms of folk lore 
we cannot possibly see—we are undoubtedly receiving at his hands in- 
es and really fascinating literary productions on the subject of 
‘olk lore. 
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original tendency to bring the hand to the sex organs. The 
earliest well marked responses of this kind we have seen were 
observed in a baby girl approximately one year old. She 
was in her bath playing with a small box.. In her efforts to 
get it her hand slipped and came in contact: with the vagina 
and entered it. A characteristic smile overspread her face 
and her efforts to recapture the box ceased. But at this age 
the child had formed varied habits of manipulation. Our 
contention here is that her own manipulation of the erogenous 
zone was brought about by the formation of a habit. That 
such a conditioned reflex or habit might arise at an earlier 
age is beyond question.* 

It may be argued that if these three emotional reactions 
are the important ones and that if the stimuli which call them 
out are as simple and crude as we now suppose them to be, » 
then our theory of the emotions is superficial and patently 
unable to care for the enormous complexity in the shading 
of emotional reactions in adults. 

This argument brings out the chief fault we have to find 
with the current conception of ‘emotion. Depending blindly 
upon the fact that emotional reactions are hereditary, we have 
put the emphasis on trying to enumerate the hundreds of 
objects and situations which produce the hundred or so of 
emotional reactions, instead of taking emotions as we find 
them and trying to put them under experimental control. 

So far no one has tried explicitly to introduce the illuminat- 
ing concept of habit formation into the realm of emotions. 
This is not quite true since the concept of Uebertragung," 
however mystical and unintelligible the Freudians have made 
it, is nothing more nor less than habit formation (although 
they have not so presented it), as both Wells and Watson 
have pointed out. It is extremely interesting that the Freud- 
ians were the first to utilize this principle and it is more or 
less of a reflection upon us that we did not have it worked 
out ready for the use of the psychopathologist. But the ana- 
lyist uses the concept only in a practical way. His experiment 
is made for him. The patient comes to him with the transfers 
already made. The psychiatrist’s problem in a particular case 


6 The term conditioned reflex does not make the word habit super- 
fluous. Habit is a series of conditioned reflexes. The conditioned 
reflexes are the units into which all habits may be resolved. 

7 Freud uses Uebertragung in a very narrow sense—the attachment 
of the patient's love-reactions to the physician making the analysis. 
We use the term here in the broader sense in which it is used by 
Ernest Jones (Papers on Psychoanalysis). 
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is the breaking up of the abnormal forms of attachment® to 
such an extent that the patient is placed in a position to form 
new and non-conflicting attachments. His interest is largely 
in the patient and need not be particularly scientific. The 
pone. on the other hand, cannot afford to rest until 
e can control his phenomena—until he can not only produce 
attachments and study the laws of their production, but also 
reduce and break them up at will and learn the principles con- 
trolling their reduction. He must find a uniforin procedure 
which will allow at least approximate reproducibility of his 
results. In general, he must have his phenomena under such 
control that he can watch their inception, course, and end. 
We have spoken thus far of transference within the sphere 
of love (and by Uebertragung the Freudian means only trans- 
ference in the sphere of sexual emotion): But there is no 
reason to suppose that the same thing does not occur in the 
other emotions. Rage® likewise is capable of being attached 
now to one object, now to another in an ever widening series— 
i. e., given an original situation which will arouse rage (see 
p. 167) and you will have transfers wherever the conditions 
are at hand for the arousal of conditioned reflexes. An indi- 
vidual hampers my use of my arms and legs, constrains 
me, holds me badly when dressing me, etc. (original condi- 
tions for arousing rage)—shortly the mere sight of that 
individual arouses the rage components. Finally an entire 
stranger whose behavior is even slightly similar to that of 


the first individual may set off the responses.1° [The rage- 


that appears towards inanimate objects, stones, sticks, close 
confinement, etc., which hamper our movements, is probably 
not conditioned but is the remains of the fundamental situa- 
tion aud response. | 

Similarly, fear being at first a simple group of responses 
called out by a rather definite situation (see p. 166) soon 
becomes attached to an ever increasing series of objects. 
Probably the best illustration of this is to be seen in the re- 
sponses of most individuals to lightning. The hands are put 


8In view of the generally narrow use made of the concept Ueber- 
tragung in most Freudian literature it seems advisable to get. some 
better form of expression. The English translation “transfer” has 
also a very restricted use. In view of this we suggest the terms 
“attachment ”’ and “ detachment” of the emotions, etc. 

® And we should unhesitatingly affirm that rage and fear and not love 
play the preponderating rdle in early infancy. 

10 As adults we would say on seeing such a stranger: “I can't 
stand that person. I have an instinctive aversion to one who looks 
like that.” 
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over the eyes, breathing is momentarily checked, and tempor- 
ary paralysis of all movement of the limbs appears, giving 
place to movements which bring the subject under cover. We 
have never seen a child show fear reactions even to momen- 
tary flashes of light in a dark room. At most in this latter 
case there is a blinking of the eye lids and a slight movement 
of the head. Loud noises, however, will produce the group 
of reactions in question. In daily life the sudden lightning 
flash is usually followed by a heavy peal of thunder. The 
two occurring almost simultaneously afford the inost suitable 
conditions for arousing a conditioned reflex. If the thunder 
is delayed five seconds or more the subject may have gone 
through the whole gamut of movements before the sound 
appears and will no longer react to it when it comes. 
Recent physiological work tends to strengthen our hypo- 
thesis that fear, rage, and love are the most fundamental 
modes of emotional response. Crile has been attempting for 
some time to connect the reactions in love with glandular 
secretions of the thyroid but so far he has not produced very 
satisfactory experimental evidence, nor a very clear theoretical 
view. It is from Cannon’s work that we get our best experi- 
mental evidence that under the influence of secretions called 
out from the ductless glands by the major emotions the organ- 
ism’s physiological state is so changed that it can do things 
(and endure things) which it could not do when such secre- 
tions are absent. This is our real evidence for the assumption 
‘that the emotions furnish the “drive” for many forms of 
activity. Cannon has shown that the situations or objects 
which call out fear and rage at the same time call out reflexly 
adrenal secretion and that this secretion can, by virtue of its 
power of exciting the sympathetic system, cause the reactions 
seen in those states to continue long after the exciting object 
has been removed. Furthermore this secretion can attack 
the store of glycogen in the liver and set it free as a source 
of food supply for the muscles. At the same time circulation 
is bettered and fatigue products are washed from the muscular 
tissue. The organism is thus put in a changed state which 
may be advantageous both for attack and defense and for 
the formation and functioning of habits as well. An interest- 
ing confirmation of this was recently demonstrated in our 
laboratory while testing the grasping reflex of infants. In 
many cases we find that the child either cannot at first sup- 
port its full weight with either right or left hand, or if so 
only for an instant. If, however, we first produce a state of 
rage in the infant by hampering its movements we rarely 
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fail to get it to support its full weight for a considerable time. 
We here utilize in an experimental way the emotional ‘ drive’ 
to bring about an increase in the strength and endurance of 
a non-emotional act (viz., in the grasping reflex). This leads 
us to our central topic. We have tried to show as best we 
can in the lack of more exact experimental evidence (1) that 
by the method of conditioned reflexes, emotional reactions 
can be called out by situations (stimuli) which do not at 
first call them out; and (2) that emotions, by virtue of the 


secretions which are present, furnish a ‘drive’ (possibility 
of reaction or continuance o.: the reaction) which is lacking. 


in ordinary instinctive and habitual actions. These two as- 
sumptions, if they are true, should bring the subject of emo- 
tions directly into the focus of experimentation.‘ Experi- 
mentation should not be more difficult here than in any other 
field. The writers have already begun the following experi- 
ment: by means of a heliostat to suddenly flash a beam of 
light upon an infant’s face, the infant lying face upward 
upon a table in a dark room; simultaneously with the flash 
a sound stimulus resembling thunder is made. Our object 
is to see whether the flash of light will in time come to pro- 
duce the cry which the noise calls out. 

In the same way we shall attempt to see if the bodily p> 
gles which appear in rage may not be conditioned by a slight 
contact, sound, odor, or light stimulus. In animals our ex- 
perimentation could be made much more thorough for there 


11 Here we should like to offer a criticism not of the Freudian psy- 
chology but of their methods of observation. They have not exam- 
ined with sufficient care the concrete daily situations of infant and 
child life. Instead of going to the realm of folk lore for our store of 
illustrations, we should go to the nursery and watch the child at its 
bath, as it is being dressed, its early habits of bodily manipulation, 
its use of toys, etc. Thus instead of going to folk lore to understand 
much of what we see in later symbolic adjustments, we should go to 
the nursery not only to find the concrete explanation of symbolism 
a also to seek for much of the data for the understanding of folk 
ore 

In time we hope the men behind the psychoanalytic movement will 
come to realize that they have not, as White maintains, built up a 
complete psychology differing toto caelo from anything which had ex- 
isted before. When clearer discussion is possible we venture to pre- 
dict that the one thing which will stand out as distinctly Freudian will 
be their utilization of the principle of Uebertragung. To our mind 
this is the essential concept in Freudian psychology. The whole group 
of concepts—the ‘unconscious,’ ‘repression,’ ‘sublimation,’ etc., will 
soon pass into the limbo of yesterday. Had Holt discovered the key 
to Freudian psychology (or as he states it, “the key to psychology ’’) 
to be Uebertragung instead of the “ wish” he would have come nearer 
to having pointed out their greatest contribution. 
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we may work directly in the sphere of the sex emotions. 
After such transfers or attachments have been biought about 
the process of detachment can be studied in a similar way. 
It would not be hard to plan now a comprehensive series of 
experiments which would have for its object the understanding 
of the mechanisms of attachments and detachments of the 
emotional reactions. 

Love is a field in which early experimentation is much more 
diffieult. On account of the peculiar situations which bring 
out love responses in infants (stimulation of the erogenous 
zones) we probably cannot safely use this emotion in its 
original connections. But the infant very shortly makes at- 
tachments for itself. Very soon the sight of the mother, on 
account of the fact that she bathes, feeds, and pets the child, 
begins to call out the responses of love. She becomés a 
stimulus substitutable for the original stimulus. Later on 
other persons, dolls, toys, etc., begin to condition those 
reactions. 

If emotion can be attached in this way, and if such attach- 
ments can be made to serve a useful end such as that of 
helping individuals to form necessary but prosaic habits, 
interesting’ practical outcomes may be expected from our 
work. That our remarks may not seem wholly theoretical we 
wish to offer the following for consideration: students’ “ at- 
tachments ” to teachers are very common (“crushes”). We 
have asked many schoolmen whether a pupil upon entering a 
grade and shortly forming such an attachment to the new 
teacher does not do better for that teacher than for the teacher 
in the grade below who did not call out the attachment. We 
have never received a satisfactory answer. Not long ago the 
senior writer asked this question of a somewhat distinguished 
body of teachers from all parts of the country. Most of them 
seemed to suggest by their manner that they had been asked 
a peculiarly personal question. The subject, however, is an 
objective one and needs consideration. As we look back upon 
our own school life we are convinced that those teachers, both 
men and women, for whom we had strong attachments have 
been the ones from whom we have received lasting benefits. 
Nor is the case very different with the other two emotions. 
A teacher who has on occasion a sharp and caustic tongue 
can by the use of it induce a modified rage response in his 
pupils which may be extremely useful in raising the level of 
achievement of the class. Likewise the teacher who can and 
at times does induce the fear reactions becomes a powerful 
factor in the lives of his pupils. 
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So convinced are.we of the possibilities of getting higher 
incentives or drives from the use of these emotional factors 
that we are sure our selection of teachers would be greatly 
influenced by our views. We think it would be a safe move 
now to, provide in the early grades men teachers for the girls 
and women teachers for the boys, these teachers to be chosen 
for their pleasing personalities and for their ability to attach 
the pupils to themselves in strong but wise friendships. This 
arrangement would yield the additional service of breaking 
the now too great fixation on the parents. We fear that one 
reason for the widespread homosexuality among women is due 
to the fact that young girls spend the greater part of their 
lives under women teachers. In the high school our selection 
again would be influenced by the extent to which the pro- 
posed teacher would call out, control, and use wisely the 
emotional life of the child. Hitherto our selection of teachers, 
when there has been any selection at all, has been made upon 
the basis of their erudition. Most of them are erudite enough 
but few of them have the gift of controlling and using the 
pupils’ emotional life. 

But the interests of the laboratory men are not more cen- 
tered upon the educational field than upon the practical and 
vocational sides of life. In the business world the mass of 
workers accept a level of adjustment which is far too low. 
James in his Energies of Men has brought this out far better 
than we can hope to do. Many of our laboratory studies 
bring out the same factors. Unless the stimulating values are 
kept constant and high, stages of non-improvement or plateaux 
appear in the learning curves. The cry of the business man 
today is: ‘How can I control this?” The solution would 
appear to lie in getting the act, in which improvement has 
ceased, hitched up in some way with an emotional state, for 
in this way an added “drive” may appear and a new level 
of adjustment be reached.12 Whether connection should be 
made through rage, fear, or love is an experimental problem. 


12 It is interesting to note here too how early this conception of the 
“added drive” throws light upon the fact that under the influence of 
high emotional stimulation outcasts from society have been known to 
come back and to reéstablish a stable system of habits. Oftentimes 
the emotional period dces not last long enough for stable habits to 
be formed and the ‘convert’ backslides. Marriages to save the man 
when they have resulted in reformation may owe their happy culmina- 
tion to this factor. Possibly a more judicious and less prodigal use 
of sex in the early stages of marriage (thus maintaining the high 
emotional state for a longer period of time) would bring about a much 
larger number of reformations. 
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Many drives have been hit upon in a practical way already, 
by business houses such as threatening discharge (fear), by 
ridicule (rage), and by getting the individual attached to the 
“house” through “loyalty” (love). The bonus and partici-— 
pating schemes have proven equally satisfactory for enhancin; 
emotional reactions and hence in getting higher levels of 
adjustment. 

We have developed these highly speculative considerations 
which have to do with educational and vocational problenis to 
show the ready demand which there is for the scientific find- 
ings of laboratory studies of the emotions. The main con- 
tentions we have raised here concerning the possibility of 
detaching emotions from situations in which they are not ser- 
viceable and attaching them to situations in which they may 
be of service may be found to be far from correct; but if 
experiments are set in motion which will bring out the true 
relations we shall gladly retract any heresy of which we may 
have been guilty. We think no one can deny that the labora- 
tory has a possible method of bringing the emotions under 
experimental control. 
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‘ON THE INHERITANCE OF ACQUIRED MODIFICA- 
TIONS OF BEHAVIOR 


By H. W. Cuase, University of North Carolina 


It has always been difficult for students of psychology to 
convince themselves that some modifications of behavior in 
the individual might not be inherited. This feeling that innate 
forms of action may require for their explanation the assump- 
tion that some of them, at least, originated through the life 
experiences of individuals, has been widespread, as a few 
typical quotations will serve to show. 

““We must suppose that the physical changes which the 
nervous elements undergo can be transmitted from father to 
son. . . . The assumption of the inheritance of acquired 
dispositions or tendencies is inevitable, if there is to be any 
continuity of evolution at all. We may be in doubt as to the 
extent of this inheritance ; we cannot question the fact itself.” 
(Wundt, Human and Animal Psychology, Eng. tr. by Creigh- 
ton and Titchener, p. 405.) 

“T believe, with Wundt, that ‘die zweckmassigen Refiex-- 
bewegungen stabil und mechanisch gewordene Willenshand- 
lungen sind ;’ I believe, with Ward, that ‘ volition or something 
analagous to it’ has, in the race as in the individual, invariably 
‘ preceded habit ;’ and I believe, with Cope, that even ‘ the auto- 
matic involuntary movements of the heart, intestines, repro-. 
ductive systems, etc., were organized in successive states of 
consciousness.’”’ (Titchener, The Psychology of Feeling and 
Attention, pp. 299-300.) 

“Every element has shaped and tempered it [the soul]. 
Its long experience with light and darkness, day and night, 
has fashioned its rhythm indelibly. Heat and cold, the flick- 
ering of flame, smoke and ashes, especially since man learned 
the control of fire, have oriented it toward both thermal ex- 
tremes. Cloud forms have almost created the imagination. 
Water and a long apprenticeship to aquatics and arboreal 
life have left as plain and indelible marks upon the soul as 
upon the body. Sky, wind, stars, storms, fetichism, flowers, 
animals, ancient battles, industries, occupations, and worship 
have polarized the soul to fear and affection, and created anger 
and pity.” (Hall, Adolescence, Vol. 2, p. 69.) 
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“Although, as yet, the evidence in favor of the inheritance 

of acquired characters is inconclusive, it is of sufficient im- 
portance to make it impossible to disregard entirely the possi- 
bility that such inheritance has played a large rdle in adaptive 
evolution.” (Watson, Behavior, p. 179.) 

The most outspoken opponent of such views is Thorndike: 
“The burden of evidence is thus against the transmission of 
acquired mental traits. The strengthening of a connection 
between a situation and a response by an individual seems 
unlikely to modify his germs so as to reproduce, in the children 
developing therefrom, a stronger bond between that situation 
and that response than they would otherwise have possessed. 
Similarly for the transmission of an abolition or weakening 
of aconnection.” (The Original Nature of Man, pp. 234-235.) 

It must be admitted that many advocates of the Lamarckian 
hypothesis in psychology have stated their positions in terms 
which have tended to prejudice many minds against the whole 
theory. They have, that is, assumed that originally the acts 
which were transmitted were acquired by the organism in a 
deliberate, or voluntary, or purposeful fashion, by methods 
similar to those involved in the more complicated sorts of 
learning in man, that they then, in the individual, became 
mechanised as habits, and so were transmitted. As an extreme 
form of such doctrines, we have the view that instinct is 
“lapsed intelligence ;” in its more moderate expressions, the 
view that reflexes, for example, are degenerate forms of acts 
that were once “voluntary” and attended by a high degree 
of consciousness. Even so careful a writer as Titchener allows 
himself the use of analogies which leave the inipression on 
the mind of the reader that he is arguing for a mild form 
of the lapsed intelligence theory. The unconscious movements 
of man today, he says, are the descendants of past conscious 
movements. He goes on to argue his case. 

“ There is; first of all, the argument from the analogy of 
the individual lifetime. We learn to swim, to bicycle, to 
typewrite, to play a musical instrument, with conscious intent 
and with a constant accompaniment of consciousness; later 
on, if we practise enough, we do these things unconsciously. 
If however, what are called ‘voluntary actions’ may degen- 
erate into ‘secondary reflexes’ in the course of a few weeks 
or months or years, it is at least possible that the ingrained 
= reflexes may have a conscious ancestry in the 

istory of the race.”? 


1 Titchener, E. B. A Textbook of Psychology. p. 452. 
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It is possible that Titchener does not mean to press his 
analogy so far; but there are others enough who do. Darwin 
writes: “It seems probable that some actions which were at 
first performed consciously, have become through habit and 
association converted into reflex actions, and are now so firmly 
fixed and inherited, that they are performed, even when not 
of the least use. . . . It is scarcely credible that the 
movements of a headless frog, when it wipes off a drop of 
acid or other object from its thigh, and which movements 
are so well co-ordinated for a special purpose, were not at 
first performed voluntarily, being afterwards rendered easy 
though long-continued habit so as at last to be performed un- 
consciously, or independently of the cerebral hemispheres.”? 

It is natural enough that, as knowledge of the characteristic 
methods of animal learning increased, attempted explanations 
of the inheritance of acquired forms of behavior which ap- 
pealed to any sort of deliberation or choice or “ conscious 
intent” on the part of the organisms who first acquired those 
acts should have fallen into discredit, and the whole theory 
with them. 

But that it is not necessary to hold to any form of the 
lapsed intelligence theory, to believe that innate forms of 
behavior were originally voluntary, or that they were attended 
in their development by any sort of consciousness at all, was 
demonstrated in principle by Herbert Spencer more than half 
a century ago. Consider, he says, the case of a simple aquatic 
creature with rudimentary eyes. Such a creature can be 
affected by opaque bodies moving in the water only when 
they are close at hand. But just because they are near by 
when glimpsed, the chances are high that they will soon after- 
ward come into contact with the organism. In such cases, 
sight is “little more than anticipatory touch,” the visual im-. 
pression is habitually followed by a tactual one. Now tactual 
impressions are typically followed by contractions, so that 
“there constantly occurs the succession—a visual impression, 
a tactual impression, a contraction.” What will then happen 
is that “the several nervous states produced will become so 
consolidated that the first cannot be caused without the others 
following—the visual impression will be instantly succeeded. 
by a nervous excitation like that which the tactual impression 
produces, and this will be instantly succeeded by a contrac- 
tion. There will then occur a contraction in anticipation of 
touch.” The sequence, originally sight-touch-contraction, be- 


*The Expression of the Emotions in Man and Animals. pp. 39-40. 
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comes sight-contraction. The process may then go on pro- 
ducing still more complicated mechanisms, and the effects of 
such individual modifications Spencer supposes to be inherited. 
Thus complicated innate forms of behavior arise, not by a 
lapse from conscious and deliberate forms, but by the com- 
pounding of simpler elements in a fashion which is essen- 
tially automatic.* 

Spencer, to be sure, was dealing with hypothetical pro- 
cesses in hypothetical organisms. Actual evidence of the 
occurrence of such processes was lacking; the explanation 
seemed speculative, and lacked a strong appeal. Its sufficiency 
is rejected by Wundt, for example, outright. But, stripped of 
its outworn modes of expression, stated in modern termin- 
ology, we have come to see that Spencer’s account of the 
process as it takes place in the individual organism is not an 
hypothesis, but a fact. He is, in principle, describing the 
formation of a conditioned reflex. What he conceived as 
happening in his aquatic organism is exactly what does happen 
when a dog comes to react to a light or tone by the secretion 
of saliva, because he has been presented time after time with 
the tone or light stimulus simultaneously with the presentation 
of food which originally serves to excite the salivary secre- 
tion. It is again what happens when a human subject comes 
to react, as in Watson’s experiments, to the tone of a bell by 
jerking his finger away from an electrode because auditory 
stimulus and electrical stimulus were given for a time in asso- 
ciation with each other. 

In the light of our present knowledge of such phenomena, 
there is no need of assuming that it is necessary, in order to 
show that modifications of behavior are transmitted, to sup- 
pose that innate responses as they appear today are the 
degenerate descendants of more complex and “ voluntarily ” 
acquired activities. The conditioned reflex affords a far more 
adequate and comprehensible method of explaining the origin 
of such reactions in the race. 

There is in particular one class of reflexes which lend 
themselves admirably to interpretation as the results of just 
such a formation of conditioned reflexes in ancestral indi- 
viduals and their transmission to following generations. The 
reflexes referred to are the glandular secretions which occur 
as elements of the responses to various‘emotional situations. 
We may therefore begin our discussion with a concrete illus- 
tration of one such secretion, and a consideration of the way 
in which it may be supposed to have arisen. 


8 Spencer. Principles of Psychology. 3d ed., pp. 435-440. 
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In Cannon’s remarkable discussion of the bodily changes 
in fear, pain, and rage, he has demonstrated that the Secre- 
tion of adrenin under the influence of emotional states “ plays 
an essential rdle in calling forth stored carbohydrates from 
the liver, thus flooding the blood with sugar; it helps in dis- 
tributing the blood to the heart, lung, central nervous system 
and limbs, while taking it away from the inhibited organs 
of the abdomen; it quickly abolishes the effects of muscular 
fatigue; and it renders the blood more rapidly coagulable.’”* 
Each of these responses is, as he goes on to show, useful to 
an animal undergoing severe muscular excrtion and bodily 
injury. The increased blood sugar increases muscular energy ; 
the value of the shift of blood to the heart, lungs, central 
nervous system and limbs, the abolition of the effects of 
fatigue, is obvious, as is that of the increased rapidity of 
coagulation to the injured animal. The whole picture is thus 
that of an animal preparing himself for a great muscular 
excitation and possible injury which he is to be called upon 
to undergo. 

But how may such a state of affairs have arisen? The 
clue seems to be furnished by Cannon himself a few pages 
further on. For it has been demonstrated by several observers 
that a moderate degree of asphyxia, such as that resulting 
from severe exertion, brings about the secretion of adrenin 
with all its attendant phenomena. In all this, says Cannon, 
we have a mechanism by which, when the actual stress comes, 
the changes already initiated by the anticipatory stimulus are 
continued and augmented. This is, to be sure, the state of 
affairs in the organism today, but is it not at least thinkable 
that the secretion of adrenin occurred originally in the race 
in response to the increase of carbon dioxide attending actual 
exertion? That the assumption is not incredible seems to 
follow from the further fact that Cannon is inclined to 
explain the phenomena of “second wind” by the arousal: 
of the same mechanisms. “According to this explanation 

‘second wind’ would consist in the establishment of the same 
group of bodily changes, leading to more efficient physical 
struggle, that are observed in pain and excitement.” (p. 210.) 

Now ‘second wind’ is a phenomenon that occurs whether 
previous emotional excitement has been present or not; the 
secretion takes place in response to the actual exertion, its - 
stimulus being the presence of the physiological condition 
sensed as distress in breathing, etc. It is our contention that 


*Cannon, W. B. Bodily Changes in Pain, Hunger, Fear and Rage. 
pp. 184-185. 
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this represents the primitive state of affairs; that, in the race, 
the original stimulus to adrenin secretion was the exertion 
itself, not its “ anticipation.” 

To start, then—since we must start somewhere—with an 
organism already possessing such a reflex mechanism as we 
have supposed. The mere presence of the object with which 
the organism had violently engaged in combat, or from which 
it had escaped in flight, would naturally come after a time 
to cause the responses which at first were induced by actual 
contact—conditioned reflexes, that is, would be formed, and 
the adrenin be secreted when the terrifying or anger-arousing 
object appeared. Such experiences are common enough under 
primitive conditions for the conditioned reflex thus established 
to become deeply ingrained in the nervous system of the 
animal, and are widespread enough to be common to the 
members of the race as a whole. The origin of the present 
mechanism for the secretion of adrenin was thus purely auto- 
matic, on the reflex level, and as a conditioned response to 
common and intense situations—the presence of fear and 
anger-provoking objects. Such a beginning as the result of 
individual experience offers a simple and clear explanation 
of its occurrence in existing forms. 

The phenomenon with which we have been dealing does 
not stand in isolation. Crile holds that it is possible to stimu- 
late the thyroid, adrenals and hypophysis only through the 
“distance ceptors ”"—that is, by what we may call “ antici- 
patory”” stimuli. “According to our observations, no amount 
of physical trauma inflicted upon animals will cause hyper- 
thyroidism or increased adrenalin in the blood, while fear and 
rage do produce hyperthyroidism and increased adrenalin.’’* 
Crile, to be sure, makes too broad a generalization, as Cannon 
has conclusively shown that, in the case of the adrenals, 
stimulation of the sciatic nerve such as would, in the normal 
animal, be extremely painful, does cause adrenal secretion— 
the presumption is naturally that in the normal animal stimu- 
lation of the appropriate “contact ceptors” would produce 
the same response. (Op. cit. pp. a 

But it is none the less a significant fact that stimulation 


of the distance receptors seems to play a predominant rdle 
in exciting these glands. of internal secretion. It is exactl 
the state of affairs that we should expect to find if suc 
phenomena had, in the race, arisen as conditioned reflexes; 
as responses once given to contact, but now to the mere 
presence of significant objects. 


8 Crile, G. W. The Origin and Nature of the Emotions. 1915, p. 133. 
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Crile himself does regard them as the results of ancestral 
life-experiences ; his term is “ phylogenetic associations ;” but 
he nowhere puts himself on record as to the definite method 
by which, in the primitive individual, he supposes them to 
have arisen; whether as lapses from more complex forms of 
behavior, or by means of the formation of such conditioned 
reflexes as we have been supposing. He contents himself 
with such general statements as that “their origin is in the 
operation of the great laws of evolution.” (p. 107.) His 
general positions, however, are such as to imply that in his 
opinion they did arise in the automatic fashion described. 

But such glandular secretions are not the only phenomena 
of emotional response which may be explained as having 
arisen by the method which has been suggested. We may, 
with Crile, go further. His general thesis as to the signifi- 
cance of the emotional pattern as a whole is as follows. The 
presence of emotional responses means the integration of the 
body for the performance of the appropriate acts—the racially 
adequate responses of combat, etc.—but these, because of the 
influence of the civilized environment are not carried through. 
“When our progenitors came in contact with any exciting 
element in their environment, action ensued then and there. 
There was much action—little restraint or emotion. Civilized 
man is really in auto-captivity. He is subject to innumerable 
stimulations, but custom and convention frequently prevent 
physical action. When these stimulations are sufficiently 
strong but no action ensues, the reaction constitutes an emo- 
tion. A phylogenetic fight is anger; a phylogenetic flight 
is fear; a phylogenetic copulation is sexual love, and so one 
finds in this conception an underlying principle which may 
be the key to an understanding of the emotions and of cer- 
tain diseases.” (Op. cit., p. 76.) Stimulation of the “ dis- 
tance ceptors” by given objects arouses the responses orig- 
inally made in the race when the “contact ceptors” were 
stimulated by the same objects. “Sight, sounds, and odors 
are symbols which awaken phylogenetic association. If a 
species has become adapted to make a specific response to 2 
certain object, then that response will occur automatically in 
an individual of that species when he hears, sees, or smell 
that object.” (p. 135.) 

Our concern is merely with that phase of Crile’s theorv 
which ranges the motor phenomena of emotional expression 
with the glandular responses already discussed. These, too, 
may be conceived as responses originally given to actual and 
stressful contact, but now to the anticipatory situations which, 
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it may be assumed, were at first relatively indifferent to the 
organism. The responses of our skeletal muscles at the sight 
of a snake, then, are those once given by our ancestors to 
its attack, the muscular tensions of anger, like the adrenal 
responses, are the original responses to physical contact. 

This general point of view is by no means new. It will 
be remembered that Darwin’s explanation of many forms of 
emotional expression by the principle of “serviceable asso- 
ciated habits’”’ is in principle the same: “Certain complex 
actions are of direct or indirect service under certain states 
of the mind, in order to relieve or gratify certain sensations, 
desires, etc., and whenever the same state of mind is induced, 
however feebly, there is a tendency through the force of habit » 
and association for the same movements to be performed, 
though they may not be of the least use. Some actions ordin- 
arily associated through habit with certain states of the mind . 
may be partially repressed through the will, and in such cases 
the muscles which are least under the separate control of the 
will are the most liable still to act, causing movements which 
we recognize as expressive.’”* Others have made use of the 
same explanation ; Stanley, for example, in his “ Evolutionary 
Psychology of Feeling,” regards fear as “ anticipatory pain;” 
its origin was in the realization as a result of past individual 
experience that various situations meant the approach of pain. 
The same attitude is implied in much of Hall’s work; and it 
is indeed impossible to hold that emotions are to be explained 
as the results of modifications of ancestral behavior without 
holding to the theory in some form. 

But to make such general statements as that emotional 
responses have arisen as a result of “ association” and 
habit,” leaves the question of the mechanisms involved still 
vague and unsatisfactory. Crile has worked out the idea of 
such “ phylogenetic associations” more definitely than any 
one else. His discussions are free from many of the vague 
expressions which Darwin, in the light of the knowledge of 
his day, was forced to use. He has, moreover, increased 
the sweep of the theory by bringing under it such glandular 
phenomena as those mentioned above; responses which Dar- 
win explained by the quite different principle of the “ direct 
action of the nervous system.” (Op. cit., p. 68.) And, as 
mentioned above, his whole attitude is such as to make it 
seem probable that his conception of the origin of the phe- 
nomena is that they arose in the same mechanical fashion 
that we have assumed_in using the term “ conditioned reflex.” 


¢ The Expréssion of the Emotions in Man and Animals. p. 28. 
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It is just this conception of the origin of the phenomena on 
the reflex level which frees the theory from the vagueness 
with which it is usually stated. 

Assuming, then, that such phenomena did first arise as 
conditioned reflexes, the physiology of their formation seems, 
in principle, clear. Suppose, for example, that the organism 
is engaged in combat. He is being stimulated not only by 
the teeth and claws of his adversary, but at the same time 
by his form, odor, and the sounds which he may emit. The 
stimuli from tooth and claw have tne right of way; they 
are of the fundamental sort which, as Sherrington has shown, 
gain possession of the final common paths. Impulses from 
the receptors of eye, nose, and ear, will in such a case ally 
themselves with the more fundamental impulses, they will 
drain into the same final paths. Thus the connections from 
eye or nose stimulated by the enemy, to laboring muscle and 
secreting gland wil) become of lessened resistance, and after 
one or several experiences of like nature the stimulation of 
eye or nose will result in the muscular and glandular responses. 
We may go still further. A threatening growl, for example, 
though not heard during the combat itself, would, if a typical 
preliminary to combat, come to evoke the responses. For 
the mechanisms aroused by the growl would still to some 


extent be active in the immediately following combat, and 
would drain into the paths of the predominant mechanisms, 
with a consequent lowering of resistance as before. It is as 
simple to explain such phenomena as racially conditioned 
reflexes, as it would be absurd to suppose that adrenals and 
the rest somehow, at first under the influence of “the will” 
and later, under that of “ habit,” came to secrete in response 


‘ 


to mental states called “fear” or “ anger.” 

To show that it is thinkable that such responses may have 
arisen as results of the formation of .conditioned reflexes 
in individuals is naturally not to convince the sceptic that 
they did actually so arise. But there is one fact about the 
emotional responses, muscular and glandular alike, which is 
worth noting in this connection. It is that, while such re- 
sponses are eminently adaptive, they are adaptive, not so 
much in the situations in which they now occur, as in situa- 
tions which, in the history of the race, typically followed. 
That some of these responses are not only, in the situations 
in which they occur, not serviceable, but that they are actually 
harmful unless those situations are followed by the racially 
appropriate acts, has been shown in some detail by Crile, 
in the work cited above. 
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It is easy to explain these facts on the basis of our pro- 
posed theory. But, those who deny the possibility of. the 
inheritance of acquired characters would naturally retort, 
it is also possible to explain them without resorting to such 
hypotheses. For, once they appeared as variations, they would 
be useful to a degree in preparing the organism for the fol- 
lowing exertion; and their harmful effects in man today 
are due to the changes in his life which civilization has 
wrought. More, the view is growing that all variations need 
not be useful in order to be preserved; such responses might 
be retained once they appeared as variations (mutations) if 
only they were not harmful enough to be a handicap to the 
animal, as obviously, under primitive conditions, they were 
not. 

But if the responses did appear as variations, either con- 
tinuous or discontinuous, it was naturally as variations from 
some not too different state of affairs already existing, and 
the argument lies near that this pre-existing state of affairs 
was that in which the responses were given to situations in- 
volving actual physical exertion. If this is the starting point, 
the question is, did the transfer of the responses to the antici- 
patory situations come about through variations or through 
the formation of conditioned reflexes? The more we realize 
the complexity of the emotional responses, the less credible 
does it seem that element after element, or the whole inte- 
gration, should so have been transferred through variation. 
That one, or several responses might, is understandable; but 
that the whole picture of an organism under great bodily 
stress should have been projected, so to speak, by variation, 
on another and anticipatory type of situation, not once but 
many times, is hardly to be believed, especially when the 
simpler alternative is available. 

Every element in the classic description of the fear re- 
sponses which Darwin has given, spells in words of one 
syllable struggle, flight and the exhaustion which results. As 
he himself says: “ Men, during numberiess generations, have 
endeavored to escape from their enemies or danger by head- 
long flight, or by violently struggling with them; and such 
great exertions will have caused the heart to beat rapidly, 
the breathing to be hurried, the chest to heave, and the nostrils 
to be dilated. As these exertions have often been prolonged 
to the last extremity, the final results will have been either 
prostration, pallor, perspiration, trembling of all the muscles, 
or their complete relaxation and now, whenever the emotion 
of fear is strongly felt, though it may not lead to any exertion, 
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the same results tend to-reappear, through the force of inheri- 
tance and association.” (Op. cit., p. 307.) Is it not almost 
unthinkable that continuous variations or mutations should 
have built up such an integration, in a situation in which it 
is of little value and even at times of great harm to the organ- 
ism—an integration which moreover copies so perfectly the 
picture of responses to a second sort of situation (flight and- 
exhaustion), which in the life histories of “ numberless gen- 
erations ” closely followed on the sort of stimulation to which 
the fear responses are now given? Is it conceivable that 
such copies should be evolved by variations and that not in 
one emotion, but in many, and down to minute detail in case 
after case? To affirm this savors of a mysticism that is 
almost Bergsonian. Truly the fects of emotional response 
offer but a slippery footing to advocates of the all-sufficiency 
of variation. Darwin himself seems to have seen this clearly ; 
it is not by accident that in the “ Expression of the Emotions,” 
explanations by variation have retreated to the background.’ . 

We must not forget, in considering the possibility of the 
inheritance of acquired modifications of behavior, that in one 
case such a transmission seems to have been shown unques- 
tionably. This is the case reported by Kammerer, dealing 
with his work with the obstetrical toad.® 

Kammerer compelled the animals, whose eggs are normally 
laid on land and taken up and carried about for a time by 
the male, to breed in the water, which normally they rarely 


7 The writer’s picture of the transmission of such responses would 
be this: The responses made by the animal under conditions of stress 
depend obviously on the nature of his “action system” (including 
glandular reactions). The conditioned reflex, when formed in the 
individual, arouses the whole pattern of responses which the animal 
originally gave to the stressful situation. The resulting modification 
of the germ plasm is of such a nature that, though possibly only one 
substance may cause it, the whole pattern of responses will be repro- 
duced in following generations. (One may remember here the phe- 
nomena of concomitant variations). The modification may at first be 
slight, the tendency to give the responses in anticipatory situations by 
the offspring, feeble. The life experiences of these organisms would 
strengthen the tendency, and after several or many generations it 
would gain the strength which it now has. As, in the course of evo- 
lution, the animal’s action system changes, his responses to stressful 
situations change, and new elements are added by his experiences to 
his emotional responses; the pattern thus becomes different in the 
individual, the modification of the germ plasm is different, and the 
resultant behavior in the offspring is different. 

8 Kammerer, P. Vererbung Erzwungener Fortpflanzungsanpass- 
ungen.—IIJ. Die Nachkommen der nicht brutpflegenden Alytes ob- 
stetricans. Arch. f. Entwick., 1909, 28 
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visit. After several seasons of compulsion, the animals came 
to breed in the water, even when the compelling stimuli were 
withdrawn. The broods reared from the eggs of this genera- 
tion showed (after the first), increasing modifications of their 
breeding instincts in the direction of the modifications acquired 
by their parents. The later broods would breed the first 
season in the water, the second on land without the character- 
istic taking up of the eggs by the male, and only in the third 
breeding season did they revert to the normal ancestral be- 
havior. In this case, a continued experience of one genera- 
tion was sufficient to modify the behavior of a second gen- 
eration. The acquisition of the modified form of behavior 
in the first generation has about it nothing “ voluntary ” or 
“ deliberate,” nothing that suggests analysis of the situation. 
Kammerer’s method of causing the animal to breed in water 
was by the use of high temperatures at the breeding season. 
To such stimulation the animal responded as his innate 
mechanisms impelled—he sought the water reflexly. The 
situation “a high temperature ” and the situation “a certain 
physiological state characteristic of the breeding season” 
occurred several times together, and were invariably followed 
by the response “ going to the water.”” It naturally followed 
that the physiological state characterizing the breeding season 
came to cause, when present alone, the water-seeking response. 
The mechanism is again that of the conditioned reflex. . 

It seems significant that this modification, so promptly 
transmitted, was a modification in an element of a behavior- 
complex (breeding behavior) that is obviously characterized 
by deep and widespread bodily reverberations. When we come 
to know even as much of the bodily changes which char- 
acterize the operation of the instinctive breeding-mechanisms 
as we do of those characteristic of fear and rage, we will in 
all likelihood see that no organ or tissue of the body is 
exempt. How widespread are even the superficially observ- 
able responses in such a case is well shown by Craig, who, 
in speaking of the behavior of the female ring-dove who has 
thrown herself into the mating and laying attitude, says 
“When she does so, her whole organism is affected. Her 
position in standing and her carriage in walking are greatly 
altered—her whole bearing shows intense emotion, not violent, 
but deep.’””® 

It has been argued above that it is in cases characterized 
by just such a sort of behavior that the evidence for the trans- 


® Craig, Wallace. The Stimulation and the Inhibition of Ovulation 
in Birds and Mammals. Jour. of Animal Behavior, 1913, 3, 215. 
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mission of acquired modifications is strong. The responses 
now emotional were originally given, we have assumed, to 
situations which, like that with which Kammerer was dealing, 
involved the widest sort of bodily resonances. The organism 
was, as a whole, integrated for the combat he was undergoing, 
the injury he was receiving, the flight he was undértaking. 

In the breeding responses, again, the animal is integrated 
for one end alone. May we not, then, venture to assume that 
the cases in which it is most likely that acquired modifica- 
tions of behavior have been inherited are those in which the 
situations to which the responses were originally given were 
attended by a wide degree of integration of the organism as 
a whole in the service of some fundamental task. That such 
situations would in the individual be highly favorable for the 
formation of deeply ingrained conditioned reflexes is obvious. 
And that such conditioned reflexes themselves involving the 
same thorough integration would be more likely than those 
of a milder nature to modify the germ-plasm seems evident. 

We have so far attempted to show that, in cases of emo- 
tional responses, an origin as conditioned reflexes offers a 
simple explanation of the phenomena as they actually appear, 
while their origin as slight variations or as mutations is diffi- 
cult to explain, since they do copy so closely life experiences 
of the animal in typically associated situations. Kammerer’s 
case of the actual transmission of an acquired modification of 
behavior shows the mechanism of the conditioned reflex in 
the individual, in a situation involving integration of the 
organism for a fundamental purpose, and we have been led to 
the statement that conditioned reflexes formed under circum- 
stances which involve such integration—as in the conditions 
of stress from which emotional responses derive, or those 
involving the operation of fundamental instincts—would be 
in a favorable position to bring about modifications of the 
germ-plasm. 

But such a statement remains unconvincing unless it is 
possible to show that a means exists by which such condi- 
tioned reflexes may modify the germ-plasm, while others of 
different type may not. There is, as a matter of fact, a recent 
theory. of the mechanisms involved in the transmission of 
acquired characters which lends support to our assumption. 
Cunningham has contended that the germ-plasm may be 
modified through the action of hormones secreted by various 
bodily structures and carried by the circulation to their des- 
tination. There is evidence that the germ-cells affect the 
soma in such a way, and it is only natural to assume that the 
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process may be reversed.’° Now conditioned reflexes which 
have arisen in the race from integrations of the fundamental 
nature we have been describing do as a matter of fact involve 
as a part of their nature the activity of those cells which 
produce such internal secretions. Hence, once acquired by 
the individual, they are in a strategic position so far as modi- 
fications of the germ-plasm are concerned. They are char- 
acterized by the production of internal secretions ; conditioned 
reflexes of a less fundamental sort acquired by the individual 
are less likely to be so accompanied."* 

The theory proposed above that inheritance of acquired 
modifications of behavior is most likely to occur in the case 
of those experiences which the individual meets by an intense 
and thorough in‘egration may also serve to show why certain 
types of racial experience are not inherited but must be ac- 
a afresh by each generation. It weakens, for example, the 

orce of evidence of the sort cited in the following quotation. 

“Tt is remarkable that certain evidence from human psy- 
chology has failed to receive attention in all these long debates. 
Human life offers a favored case for transmission of an 
acquired trait where transmission has clearly failed. The 
congenitally blind from eye defects do not have visual images 
of the sun, stars, or any other of the permanent objects of the 


natural world, yet their ancestors for at least hundreds of 
generations, save in the case of those lacking in visual images, 
had such images again and again. If the hourly experiences 
of hundreds of ancestral generations do not become a part 
of inborn equipment, we could hardly expect anything to 
do so.”?? 


10 Cunningham, J. T. The Heredity of Secondary Sexual Charac- 
ters in Relation to Hormones. Arch. f. Entwick., 1908, 26. 

11]t is necessary, in making such an assumption, to remember that 
Cannon has argued that the glandular responses, and the activities of 
the autonomic system in general, are too similar in the various emo- 
tions to serve as a basis for the actual differentiation of these in the 
individual. Their distinguishing features, he holds, are furnished by 
the central nervous system. (Cannon, W. B. The Interrelations of 
Emotions as Suggested by Recent Physiological Researches. Am. Jour. 
Psy., 1914, 25, pp. 256-282.) Angell has replied that, while single ele- 
ments may be much the same, the patterns may be very different. (An- 

ell, J. R. A Reconsideration of James’s Theory of Emotion in the 
Fight of Recent Criticisms. Psy. Rev., 1916, 23, pp. 251-261.) This may 
of course be true of the glandular as "well as of the motor phenomena 
involved. There is also the possibility of slight chemical differences 
in the secretions in the various responses, and of the presence of other 
secretions as yet unknown. We must remember that systematic work 
in this field is in its infancy. 

12 Thorndike. The Original Nature of Man. p. 234. 
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Thorndike’s case, on our hypothesis, is not crucial at all. 
For the permanent phenomena of the world are not faced by 
organisms with a high degree of integration. Nor do the 
responses which, in the course of individual experiences, are 
built up as images of those objects, involve the taking of such. 
definite and integrated bodily attitudes. Even if it became 
necessary to adopt the extreme position of Watson, that. 
visual images are in reality nothing but the direct sensory 
results of slight motor adjustments, it is evident that the motor 
phenomena involved are not of such a nature as by our 
hypothesis we would expect to be able to bring about modi- 
fications in the germ-plasm. On the other hand, man does 
inherit responses to temporary and violent disturbances in- 
natural phenomena, in the various sorts of fear responses, 
for example. In Hall’s returns, fears of this sort rank high’: 
and it is easy to see how the organism at first reacting in- 
tensely to the effects of such disturbances on itself and its. 
fellows, could come by the formation of racially conditioned 
reflexes to react as it now does to their mere appearance. 
We do not, to be sure, react by getting images of their effects, . 
but in the more natural way of reproducing the confused 
mental states and the bodily attitudes originally produced by 
those effects. There is no disposition to discuss here the 
question whether man ever does inherit responses to ideas or 
by ideas. A consideration of the confusing evidence may be 
reserved for another paper. But it is evident enough that. 
ideas of permanent natural objects lack the essential physical 
bases which would make their inheritance likely. Our con- 
tentions may be summarized as follows: 

1. The supposition that man’s innate responses have arisen 
as the results of acts performed at first, in the race, in a de- 
liberate, or voluntary fashion, with analysis of the attendant 
situations, with “ conscious intent,” and subsequently mechan- 
ized by the individual and so transmitted, is unlikely, from: 
what is known of animal behavior. 

2. There is however, another method by which modifica- 
tions of behavior do take place in organisms which can easily 
account for the origin in ancestral organisms of many forms 
of behavior which we are supposing to have been transmitted. 
This method is that of the formation of conditioned reflexes. 

3. Glandular responses such as those given in strongly emo- 
tional situations become easily comprehensible if they are 
viewed as conditioned reflexes which, once set up in ancestral 
organisms, were transmitted. 


13 Hall, G. S. A Study of Fears. Am. Jour. Psy., 1897, 8, pp. 147-249. 
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4. Not only such glandular reactions, but the whole pattern 
of emotional response, is easily understandable on such a 
hypothesis. It is almost unthinkable as a copy of the re- 
sponses to another type of situations (actual flight, combat, 
etc.), arising from variations, 

5. Kammerer has shown that modifications in the breedin 
behavior of one species of toad—behavior involving deep | 
widespread bodily resonances—are transmitted. 

6. It seems possible, then, to argue that modifications in 
forms of behavior attended by intense and thorough integra- 
tion of the organism are likely to be inherited. 

7. Such a theory receives at least partial support from the 
“ hormone theory” brought forward by Cunningham. 

8. The theory propounded in (6) also serves to explain 
why certain sorts of ancestral experiences are not inherited. 

It remains to note that this paper is not an attempt to ex- 
plain all sorts of innate behavior as having arisen by the 
method suggested. There is no reason to deny the origin 
of perhaps much of man’s original behavior in variations, 
whether of the continuous sort supposed by Darwin, or the 
discontinuous mutations which are now so much stressed. 
Both variations and the transmission of acquired rnodifications 
seem to have been at work; one theory does not exclude, but 
supplements, the other. 

And, finally, the view of the “ original nature of man” to 
which such a theory leads makes it far richer than advocates 
of the all-sufficiency of variation have supposed. But the 
discussion of such implications of the theory may be reserved 
for another occasion. 


THE EFFECT OF SOUND DISTRACTION UPON 
MEMORY? 


By Joun J. B. Morcan, Ph.D., Instructor in Psychology, Princeton 
University 


‘I. InrrRopuction 


The writer of this article has recently published? a mono- 
graph reporting the results of an experiment designed to 
test the effect of sound disturbance upon continuous complex 
reaction to visually presented material. This experiment 
showed clearly that the extra resistance to free reaction which 
the distraction set.up had the effect of causing the subjects 
to exert extra energy to overcome the disturbance, and to aid 
themselves by articulating the letters and numbers that were 
involved as intermediate steps in the reactions. As a result 
of the use of extra energy and the aid of afticulation the sub- 
jects were enabled after a brief period of adaptation to make 
as good time and to do as accurate work during noise dis- 
turbance as during quiet. 

Since noise causes an extra discharge of energy and the 
adoption of some scheme to overcome disturbance it must 
follow, either that noise has a dynamogenic effect, or that there 
is some general tendency to meet increased resistance to the 
customary response with an extra output of energy to over- 
come the increased resistance. Support for the latter con- 
clusion was found in a weight lifting experiment, where it 
was found that a change in the size of the weight was accom- 
panied by a change in the force exerted, despite the fact that 
the subjects were instructed to do their best all the time. 
Hence the conclusion was submitted that any change in the 
resistance offered to the maintenance of the pace adopted by 
the reagent causes a change in the output of energy. 

Professor Woodworth has recently performed some experi- 
ments which point to a similar conclusion in the case of mem- 
orizing lists of word paired-associates. From a number of 
different experiments with various class groups he found that 
the percentage of material retained after two days increased 


1From the psychological laboratory of Columbia University. 
2 The Overcoming of Distraction and Other Resistances. Archives. 
of Psychol., 1916, No. 35. 
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with the length of lists used in the presentation. After inform- 
ing the class of the size of the list to be given, the pairs were 
read. Immediately the first word of each pair was again 
presented, the class if possible recording the correct associate, 
and each failure being followed by a prompting with the cor- 
rect word. After three repetitions in this fashion lists of 
other lengths were presented. After an interval of two days 
retention was tested for all the lists. The fact that all the 
conditions of the experiment were the same with the excep- 
tion that the lists were of different lengths shows that in some 
way the response varied with the length of the list. 

One explanation that presented itself was that the long lists 
caused the subjects to exert greater energy and to find more 
lasting bonds than in the case of the shorter lists. As a bit 
of collateral evidence for this Professor Woodworth suggested 
that we examine the effect of noises upon retention. Unfor- 
tunately for a comparison of his results with those of the 
experiment to be presented, the apparatus that was used forced 
us to use material different from that used by him; this with 
the fact that our results came out differently from what was 
expected prevents their being used to any great extent for the 
purpose first intended. They do however supplement our 
previous work and show that, while one opposes extra effort 
against increased resistance to his set pace of activity, there 
are some mental processes that lose in the presence of dis- 
traction in spite of such increased effort. 


II. Tue 


The general plan of the experiment as well as the nature 
of the material used was suggested by Professor Woodworth. 
In general the procedure followed was the automatic presen- 
tation of a list of ten paired associates at two-second intervals, 
the associates consisting of a three letter word and a number 
of a single digit. After the first presentation of the series, 
a word was exposed alone to which the subject responded by 
pressing a key corresponding to the number he thought was 
associated with the word in the first presentation. (There 
were ten keys in all, numbered in order 1, 2, 3, 4, 5, 6, 7, 8, 
9, 0.) The pressure of the key caused the correct number 
to appear, to which the subject again reacted by pressing the 
corresponding number. This reaction caused the next word 
to appear, and the process was thus continued until he had 
responded three times to each word in the series. Four such 
lists were used with each subject, two in quiet and two in 
noisy conditions. 
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While the learning was in progress graphic records were 
taken of .the time of each reaction, of the accuracy of the re- 
sponses, of the subject’s breathing, and of the amount of 
pressure he exerted upon the keys in reacting. Two days 
later the subjects were asked to recall as many of the words 
used in the experiment as possible; and after the recall test 
they were given the forty words that had been used, mixed 
with forty new words and they were asked to check those they 
recognized as having been used in the experiment. They were 
then given two chances to respond to each word with the 
number that had been associated with it in the presentation. 

The apparatus was a modification of that used in our pre- 
vious work on distraction. The material to be presented was 
placed upon a disc which moved one sixteenth of a revolution 
every time the operating magnet received an electric current. 
Except for a small part the disc was hidden behind a movable 
screen. At each revolution of the disc a contact was made 
which caused (by means of an escapement movement*) the 
screen to move horizontally thus exposing a new part of the 
horizontal segment of the disc. As the disc moved a distance 
of 22.5 degrees at each reaction, there was a segment of 22.5 
degrees which could be subdivided and used for varying ex- 
posures in the successive revolutions. In this case the segment 
was divided into nineteen parts thus enabling us to give a 
series of 304 exposures. 

The first presentation of each list was controlled by a 
seconds pendulum which made contact every two seconds and 
operated by such contacts the exposure apparatus. This pen- 
dulum also made a connection every second and through this 
contact a time-line magnet was operated. Each key upon which 
the subject reacted was connected with a recording magnet. 
The keys as a whole were equipped with a pneumatic apparatus 
to record the pressure. All the recording material was in a 
separate room so that the subject was alone during the entire 
course of the work. 

The distractions used were three in number. A graphaphone 
was played during each noisy period. At the same time a 
large fire gong and a buzzer placed behind the subject were 
kept sounding alternately at varying intervals of change. 

The following lists present the associates that were used, 
the order representing that of the first presentation. In each 


8 Jbid., 11-21. 

‘Three different adaptations of the escapement principle are now 
being used for exposing material in the Columbia Laboratory, and in 
every case with very satisfactory results, 
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succeeding presentation the order was changed so thet. serial 
associations could not factor. 


ale 
bag 


233 


AI 


3 
a 


eye 
fop 
jaw 


WOH 


E 
HID 


The directions given the subject will make clear the details 
of the presentation. They were given the directions to read 
before beginning the work, supplemented when they were not 
clearly understood by oral direction. The written directions 
were as follows: ‘‘ Sometime after I leave the room the word 
‘ready’ will appear at the exposure opening. Two seconds 
later and at two second intervals thereafter will appear a word 
and a number separated by a hyphen. Study these paired 
associates carefully and try to remember the number belonging 
to each word. After ten pairs have been exposed one of the 
words will appear alone. React to this word by pressing the 


key corresponding to the number that a to it. If you 


cannot think of the proper number, guess he pressure of 
any key will expose the right number ; to this you will react 
by pressing the corresponding key. For example, suppose 
in the first exposure you saw ‘ ice-2,’ when ice appears alone 
you press the number you think you saw with it. If you 
press 3, it will cause the number 2 to appear, and you will 
then press 2. If you press 2 the first time, you will see by 
the appearance of the 2 at the opening that you were right 
and will press it a second time. A new word will appear only 
on the second reaction. Respond to each word in this manner 
until you see the word ‘REST.’ At the appearance of this 
word wait until another list of associates are exposed, begin- 
ning to react at the sight of the first word with no number 
= Always react with the index finger of the right 
and.” 

The recall, recognition and retention tests were made as 
nearly as possible two days after the learning. For the sake 
of convenience a few of the subjects were permitted to do 
these outside the laboratory. In every case four envelopes 
were given numbered 1, 2, 3 and 4; together with four slips 
of paper on which were ‘printed the following. directions : 
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Directions for Envelope No. 1 
In envelope number 1 you will find a sheet of blank paper. 
On it write all the words you can think of that were used 
in the experiment two days ago. (Not including Ready, Rest, 
etc.). Return the sheet to the envelope before reading direc- 
tions for envelope number 2. 
Directions for Envelope No. 2 
In envelope 2 you will find a list of eighty words. Place a 
check mark after every word that you recognize as having 
been used in the test. Place a cross after every word that you 
recognize as not having been used. Place a ? after every word 
that you cannot place in either of the first two groups. Com- 
plete and return the paper to the envelope before reading 
directions for envelope number 3. 


Directions for Envelope No. 3 

In envelope 3 you will find a list of the words used in the 
experiment. Begin at the top and in order place after each 
word the number associated with it in the experiment. Place 
some number after each word. If you do not know, guess; 
but place a ? after each such number. Do not go back and 
correct any previous judgments. Récord the time taken for 
this test. Return to the envelope before reading directions 
for test number 4. 


Directions for Envelope No. 4 
Proceed exactly as in the case of test number 3. 


III. REsutts 


Before presenting the results in detail it may be well to 
emphasize the fact that the material used was of such a nature 
that the forming of bonds was very difficult. In no case did 
the subjects report the use of any systematic scheme to aid 
in the learning. Incidental connections arose such as for one 
subject “car-o” suggested “ Karo” Corn Syrup; “ jew-8” 
was fixed easily by several subjects of jewish blood; “ peg-4” 
by one subject was associated with a chair of four legs, etc. ; 
but the majority of learning was purely rote. If this is borne 
in mind the significance of the results will be more apparent. 


Twenty subjects, mostly psychology students, were used; 
eighteen were men and two women. For ten the first and 
third lists were given in quiet and the second and fourth in 
noise, while for the other ten the first and third lists were 
given in noise and the second and fourth in quiet. The order 
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in which the lists were presented was the same for all subjects. 
In computing the results (if we call one group of ten subjects 
A and the other group B) the first period of group A was 
averaged with the second of group B, the second of group A 
with the first of group B, the third of group A with the fourth 
of group B, and the fourth of group A with the third of group 
B. This method eliminates any chance factor that might have 
made one list more easily learned than the other and also takes 
account of practice effect. In viewing the results to ascertain 
the effects of the distraction only the periods should be com- 
pared which have been so combined, that is the first “ quiet” 
column presented in the table may be compared with the first 
“noise” column and the second “quiet” column with the 
second “ noise” column. 

Table I gives the learning records of the twenty subjects in 
terms of the number of correct responses in a possible thirty, 
each series being given three repetitions besides the original 

resentation. If we compare the first noise period with the 
rst quiet we find that two subjects had more correct responses 


TABLE I 
LEARNING RECORD. THE SCORES INDICATE THE NUMBER OF 
CORRECT 


B 
6 
13 
7 
22 
9 
12 
22 
6 
3 
9 
A 
6 
7 
6 
4 
3 
10 
5 
12 
3 
28 
9.6 
0.96 


Condition....... Quiet Noise Quiet Noise 
A Cc D 
9 9 11 
6 6 9 
17 6 8 
23 21 
17 13 
8 1l 
20 22 
10 7 
D Cc 
15 11 
10 
15 10 
14 15 
17 10 
11 ll 8 
17 17 10 
15 10 20 
30 27 28 

13.2 14.6 13.15 

0.91 0.85 

P.E.d 1.4 P.E.g 1.2 
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in the noisy conditions, two the same number, and sixteen less. 
A comparison of the second two periods shows eight subjects 
having more correct and twelve less in the noisy than in the 
quiet. The difference between the averages of the first quiet 
and noisy periods is 3.6 with a probable error of the difference 
of 1.4, giving a difference 2.5 as great as the probable error. 
The difference between the a of the second quiet and 
noisy periods is 1.5 with a probable error of the difference of 
1.2. This shows that at first the noises were more of a hin- 
drance than later, although the adaptation is not complete in 
the second period. That the second difference is so much less 
than the first would indicate that adaptation was setting in 
rapidly and that if the test were continued longer there would 
be no effect of the noises as far as the learning scores go. We 
have little doubt but that this would be the case since that is 
precisely what occurred in our former work, although there 
adaptation was very rapid. While on account of the adapta- 
tion that does show itself the learning scores do not indicate 
a permanent effect of the noises, we will later present evidence 
that it has a permanent effect in other respects. 


TABLE II 
TIME RECORD FOR FIRST RESPONSES. THE SCORES INDICATE 
THE AVERAGE TIME PER REACTION IN SECONDS 


yA 


Woo 


S| 


| 


ON 


— 


Ne 


Condition....... Quiet ise t 
Period........ 
i 
] 
| 
2.58 
0.15 
P.E.a 0. G 
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TABLE III 


TIME RECORD FOR SECOND RESPONSES. THE SCORES INDICATE 
THE AVERAGE TIME PER REACTION IN SECONDS 


Noise Quiet 


Bes 
SBEERRBRSA™ 


32/88 
| 


B 

.33 
.92 
.54 
.82 
.92 
.40 
.86 


or 
ou 


. The time taken in reacting shows no significant change due 
to the noises. It will be remembered that there were two re- 
actions to each word, the first was by pressing the number 
which the subject thought belonged with the word exposed, 
the second was to react to the correct number which the first 
reaction caused to appear. We shall designate the first pressure 
as the first response and the reaction to the correct number 
as the second response. The two were computed separately ; 
those for the first responses appear in Table II, while those 
for the second responses are given in Table III. It is evident 
that in the case of the first responses there is no loss in speed 
as a result of the distractions, what little difference there is 
lies in the direction of greater speed during the noise periods. 
in each comparison twelve subjects show faster time and eight 
slower in the noise periods. The difference between the aver- 
ages of the noise and quiet periods falls within the range of 
pure chance. 

The explanation of the lengthening of the time of the second 


Condition....... Quiet 
P.E.a 0.1 
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responses in the first noise period is not apparent, but as the 
difference between the average of this period and the first quiet 
period is only slightly greater than the probable error of the 
difference it is likely a chance difference. A comparison of the 
times of the second quiet and noisy periods certainly indicates 
no effect of changed conditions ; ten subjects made slower time, 
one the same and nine less, while the averages are almost 
identical. 
TABLE IV 


BREATHING Ratios. THE SCORES INDICATE THE AVERAGE RATIO FOUND 
BY DIVIDING THE EXPIRATION TIME BY THE INSPIRATION TIME 


Noise Noise 


.97 
41 
44 
85 
01 
32 
07 
19 
52 
D 
.10 
54 
91 
00 
.75 
.37 
.75 
53 
24 
05 
.09 
.09 


ON] NONE 
ow NNER NENNNW 
ON NYE 


a 

a 


In our previous work on distraction it was found that with 
the task we used articulating served as a great aid in the 
accomplishment of the work ; consequently the subjects showed 
a strong tendency to use this means to help overcome the dis- 
turbing effect of the noise. We recorded this tendency through 
the comparison of the expiration and inspiration times. When 
one speaks, or moves even slightly the organs of articulation, 
the inspiration time is shortened and the expiration time length- 
ened. The ratio of the expiration to the inspiration is there- 


Condition....... Quiet 
A 
Period.....<.. B 
| 
| 
1.47 
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fore changed and may be used as a scale of the extent of 
such articulatory movements. 

Table IV presents the ratios for our twenty subjects in the 
two periods with each condition. The first noise period causes 
no marked difference in the ratio while the second one shows 
a slight tendency toward an increase in ratio for the noisy 
period. Fourteen subjects have a larger ratio and six a 
smaller. It will be seen however that in only a few cases 
is the increase very marked, and we must conclude that the 
tendency to articulate in the work of memorizing fhe material 
we used is slight. This is not surprising, for an analysis 
of the process involved shows little help could be gained by 
speaking the words and numbers in comparison with the help 
that could be gained in the task used in our previous work. 
There the subject had to look at the exposure opening where 
he perceived a letter from the latter end of the alphabet on 
a background of one of three colors. He then looked below 
the opening to a code by means of which he translated the 
exposed letter to one from the beginning of the alphabet. 
This letter he translated to a number by selecting from three 
codes one colored similarly to the background of the exposure, 
and having obtained the number from this code pressed the 
key; whereupon the exposure was changed and the process 
repeated. In this complex procedure lip movements, whis- 
pering, or speaking aloud aided materially and these helps 
were used by a large number of subjects. Very slight move- 
ments would serve to repeat the word and number of a paired 
associate and hence we believe the difference in the tasks in 
the two experiments explains the difference in the results ob- 
tained. However even in this test such aids were used to some 
extent for the difference in the ratios of the last quiet and 
noise periods is 2.3 times the probable error of the difference. 

Another and by no means the least important record taken 
during the learning period was that of the pressure used by 
the subjects in reacting upon the keys. The keys were ac- 
curately and delicately adjusted and the least pressure upon 
them was, by a pneumatic connection, recorded upon a 
smoked drum. As the contaets were of mercury a very light 
pressure served to make contact. 

In Table V are given the average pressures in grams for 
each of the lists learned, two in each condition for each sub- 
ject. There is a marked tendency to press the keys harder 
when noise disturbance is in progress than when surroundings 
are quiet. Fourteen subjects react with greater pressure in 
the first noise period than in the first quiet while sixteen 
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TABLE V 


KEY PRESSURES. THE SCORES INDICATE THE AVERAGE PRESSURE 
IN GRAMS 


Condition....... Quiet Noise Quiet Noise 
Period........ A B Cc D 

eee 395 257 260 188 

hee: 225 325 145 218 

SS ee 390 337 235 175 

460 352 §93 

eee 1038 825 655 

362 1135 440 710 

130 118 140 185 

572 708 582 630 

358 325 313 


F 


| 


react with greater pressure in the second noise period as 
compared with the second quiet. In each case a comparison 
of the averages shows a reliable difference, the difference 
being more reliable in the first than in the second comparison. 
This is the opposite of the results of the breathing ratios, 
where the second comparison showed a more reliable differ- 
ence. These two sets of facts point to the conclusion that 
the introduction of noise causes the subjects to strain to 
overcome them, the strain being most marked at the beginning 
and lasting, although not to such a marked degree, through- 
out the noisy conditions, giving place to relaxation when they 
cease. The fact that the breathing changes most in the 
latter period indicates that it takes some time to adopt articu- 
lation as an aid. 

In these records of articulation and key pressure we b: 
no means have an adequate check on all the ways in whi 
the subjects oppose the effects of the noises. They do how- 
ever throw valuable light upon the subject’s behavior, light 


B A Cc 
522 1000 815 
475 1425 435 
| 242 762 235 
115 175 168 
112 168 112 
Q 147 448 197 
R 1422 1718 1475 
S 88 260 68 

420 100 ] 
432 625 405 

50 67 51 

P.E.a 83 P.E.a 66 
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that could never be obtained from the usual methods of 
merely recording speed and accuracy. No two subjects were 
affected alike, as a close study of all the tables will show, and 
some undoubtedly opposed the noises by reactions upon which 
we had no check; nevertheless the measures we did get con- 
nect with the speed and acctiracy scores fairly well. If we 
take the second periods of quiet and noise, when the subjects 
had become somewhat adapted to the situation, and compare 
the different individuals we will see that ;—of the eight indi- 
viduals who made a better learning score in the noisy period 
only one had neither a higher breathing ratio record nor a 
higher key pressure record in that period, one had a —_ 
breathing ratio record and a lower key pressure record, three 
had a higher key pressure record and a lower breathing ratio, 
while three had both a higher breathing ratio and key pressure 
score; of the twelve who made a lower learning score in the 
noisy period nine had both a higher breathing ratio and key 
pressure score, one had neither and the other two had one 
score higher and the other lower. This is certainly evidence 
of wide individual variation. Some in spite of effort and 
articulation were still unable to make as good a score in the 
noisy condition as in the quiet, others were able to make as 
good a score with these aids, while one did so without giving 
us any evidence as to the means of his so doing. 

Now if by any possible means we could get enough simul- 
taneous measures of an individual during an experiment so 
that every possible reaction in any direction whatsoever could 
be measured, a composite expression of all these measutfes 
would correlate perfectly with the measures of efficiency pro- 
vided we had a perfect measure of work done per unit of 
time along with a perfect measure of quality. If then any 
disturbing factor should be introduced it would either affect 
the efficiency score; or, if the subject overcame it by some 
adaptive reaction, the composite figure expressing his reac- 
tions in toto. would be changed. Those individuals who stood 
highest in the efficiency score under such conditions would 
show the greatest amount of change in the composite measure 
of adaptive reactions, those lowest in the efficiency scale would 
show the least change in the reaction measure. If some out- 
side factor were introduced in an endeavor to ascertain what 
influence it had and neither score was changed it could be 
safely inferred that it had no bearing on the task in hand. 
If this is so, and if in our experiment the noises had any 
effect, and if the tests we used were at all adequate we 
should get some sort of correlation between the efficiency 
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score and the measures of the individual’s changes in reactions 
of an adaptive sort. Since our tests make no boast of being 
comprehensive we could not expect a perfect correlation. 

To get such a correlation we found the amount of each 
individual’s superiority in the noisy period over the quiet; 
that is, if a score of 5 were-made in quiet and 4 in noise 
the superiority was —1, if the time in quiet was 2.2 seconds 
and.in the noise 2 seconds the superiority was .2 of a second. 
We proceeded in like manner with the breathing ratio and 
key pressure scores counting a higher score in the noise period 
as a plus difference. Having found these differences we 
arranged the subjects according to their relative ranks as to 
these differences in each test, the greatest plus difference being 
one and the greatest minus difference being twenty. The 
average rankings for each subject were then found for the 
learning and time, and for ratio and key pressure. In the 
case of the comparison of the first quiet and noisy periods 
the correlation between these two average rankings, was .35 
(P.E. .138), and in the case of the second quiet and noisy 
periods .57 (P.E. .11). That the correlation is higher in the 
second comparison is significant. In the first change in situa- 
tion the adaptive reactions did not factor nearly as much as 
in the second change, the subjects were more or less bewildered 
while in the second they settled down to overcome the dis- 
turbing effect ; hence it would be expected that the correlation 
would be higher in the second comparison. 

That a single measure would not have been nearly so ade- 
quate is shown by the fact that, if from the same relative 
rankings of the differences, taking the comparison of the 
second periods, we compute the correlation betwen time and 
key pressure, we find it to be —.05, and that between breath- 
ing ratio and amount learned is only —.04, that between 
key pressure and the average of the learning and time .14 
(P.E. .15), and that between the breathing ratio and the 
average of time and learning in .28 (P.E...145). 

We likewise have evidence that the associative bonds that 
were formed during the noisy conditions were more super- 
ficial than those formed in the quiet periods. In Table VI 
may be seen the results of the retention test taken after a 
two day interval. The scores represent the number of cor- 
rect associations given in two trials, that is, the correct 
responses in a possible 20. Here in each case we have a 
lower score for the noisy than for the quiet periods. If we 
find what per cent the retention scores are of the learning 
scores in each of the four lists we find for the first list the 
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TABLE VI 


RETENTION OF ASSOCIATIONS. THE SCORES INDICATE THE NUMBER OF 
CORRECT RESPONSES IN A POSSIBLE TWENTY. SUBJECT M. FAILED 
TO COMPLETE THIS PART OF THE EXPERIMENT 


Noise Quiet Noise 


3 
4 
1 
7 
5 
5 
9 
3 
3 
3 
B 
3 
4 
3. 
6 
1 
2 
1 
5 
9 
4 
0 


.05 58 .52 
34 .23 34 
P.E.g 0.41 P.E.d 0.52 
per cent of retention was 30.7, for the second 26.8, for the 
third 30.9, and for the fourth 27.6. In each case there is a 
lower percentage retained of the list. learned in noise than 
of the list learned in quiet. Moreover adaptation does not 
seem to have helped as far as retention goes for the difference 
in percentage is about as great between lists three and four 
as between one and two. 

We have so far seen that in spite of extra expenditure of 
effort and to some extent the aid of articulation to overcome 
the effect of the noise the amount of material learned and the 
amount retained after two days was less in the noisy condi- 
tions than in the quiet. Here we have a task that suffers 
when attention is divided in spite of the efforts of the subjects 
to overcome the disturbance. The increased effort likely 
helped them somewhat in the learning by increasing their 
immediate memory as is shown by the learning scores, but the 
retention scores show that it did not aid them to form any 
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permanent associative bonds, which is the essential thing in 
memorizing. This may not have been so had we used sense 
material, as increased activity and effort would in this case 
probably aid the subjects in getting additional bonds ; but when 
the process is that of rote memory concentrated attention is 
more essential than increased effort. 

Besides the effects already noted we have evidence that the 
range of attention was diminished during the noisy periods. 
The subjects were not asked to memorize the words used and 
the constant change of arrangement with each presentation 
discouraged any attempt at forming successive associations. 
To test memory for the words used would, under these con- 
ditions, be a test of memory for incidental factors in the 
experiment. To get a measure of the effect of the noises on 
these incidental associations both a recall and a recognition 
test were used. Two days after the experiment each subject 
was asked to write all the words he could recall that were 
used in the experiment, and after he had done this he was 


TABLE VII 


WorpD RECALL. THE SCORES INDICATE THE NUMBER OF WORDS 
RECALLED IN A POSSIBLE TEN 


Noise Quiet 


OF | 


8 
8 


| 

= | 
| 

Period........ 

55 65 4 i 
_........ 16 20 22 
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TABLE VIII 


“‘Worp RECOGNITION. THE SCORES INDICATE THE NUMBER OF Worps 
CORRECTLY RECOGNIZED WHEN MIXED WITH AN Equal NUMBER 
OF WoRDS THAT HAD Not BEEN USED IN THE EXPERIMENT. THE 
HIGHEST POSSIBLE SCORE IS TEN 


SU of 


COD] 


OD] 
SF 


.90 
24 .27 
P.E.a 0.44 P.E.d 0.47 


5 
B 
8 
4 
7 
4 
5 
5 
6 
5 
9 
7 
6 
0 


presented with a sheet containing all the words used mixed 
with forty new words and asked to check all those he recog- 
nized, in accordance with the directions given above. The 
Scores for these two tests are given in Tables VII and VIII 
respectively. 

In the recall test the average number of recalls is less for 
the noisy periods in each case than for the quiet, though 
owing to the limited number of recalls the difference is not 
very significant. In the comparison of the first two periods 
five subjects recalled a greater number and seven less, while 
for eight the scores in each condition were equal. A com- 
parison of the second periods shows that three recall a 
greater number for the noisy period, seven a less number and 
ten the same. 

In the recognition test the differences are a little more 
significant, the second comparison showing a difference 1.9 
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times the probable error of the difference. The differences. 
in both these tests are not positive evidence of a very strong. 
influence of the distractions on incidental memory, but that 
in each case the difference is in the direction of inferiority 
for the noisy period together with the fact that in every case 
but one the difference is greater than the probable error of 
the difference gives the evidence cumulative force. 


IV. CoNncLusions 


1: The learning of paired associates consisting of a three: 
letter word and a digit is interfered with by noise, the inter- 
ference being greater at first than later in the working period. 

2. The time which the, subjects take to respond in learning 
when: they are given the privilege of setting their own pace 
is not changed to any reliable degree by noise. What little 
difference in time is apparent is in the direction of quicker 
reactions in the noisy conditions. 

3. Articulation as indicated by the breathing ratio is used 
to overcome the effect of the noises more in the latter part: 
of the working period than in the earlier part. 

4. It is evident from the severity of the blows given in 
reacting that the subjects were in a state of greater tension 
in the noisy conditions than in the quiet. This tension was. 
greater in the first noise period than in the second. 

5. The amount of material retained after two days is less 
for material learned in noisy conditions than for that learned 
in quiet. The difference is as gteat for the second period of 
noise as for the first. 

‘6. That the range of attention for incidental factors of the 
work in hand is decreased by noise is shown by the lower 
recall and recognition scores for the words of the lists used 
in the noisy periods. . 

7. The results obtained in this experiment show that the 
task of memorizing material which is from its nature rather 
bare of associative bonds is a good one to test the effect of 
distraction. While adaptation is apparent in the learning it 
does not counterbalance entirely the distraction effect, and the 
additional’ tests of retention and incidental associations give 
further data for interpretation. Material like word paired- 
associates might however show the reverse effect as the addi-. 
tional effort called forth by the more difficult situation might 
lead to the forming of more permanent associations. 

8. Our results taken together indicate that irrelevant noises 
have a permanent effect upon an individual. One may adapt: 
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himself insofar as the assigned task is concerned but if tests 
are taken for which he is not prepared it will appear that 
the adaptation is through loss in some other direction. He 
may show less permanency of associative bonds, he may have 
done the work at a greater strain, he may have used some 
trick to overcome the effect, or he may have grasped fewer 
of the incidental features of the work; he may show any or 
all of these effects and others also might be found had we 
adequate measures, but in some way he pays in order to 
keep his speed and accuracy up to par. 

g. Finally, the value of a group of measurements simul- 
taneously taken cannot we believe, be overestimated. If a 
dozen tests are given to the same individual at different times 
he will be able to adapt himself to each test in spite of un- 
favorable conditions and the pooled results of such a group 
of measures will show nothing. If however he is given one 
test and a dozen other measures are taken while he is work- 
ing, if there is any effect of the conditions it will show itself 
in some way or other. Any one can adapt himself to con- 
ditions so that the work in hand will show little or no effect 
of any ordinary disturbance or even of an extraordinary one 
(it is the habit of the human organism to so adapt itself) but 
the object of studying the effects of environmental conditions 
is not to find whether one can so adapt himself, it is to see 
by what means he does so. Regardless of the difficulties 
involved in the way of technique the method of simultaneous 
measures must take precedence over the one-test-at-a-time 
method, the futility of which as a test of conditions has been 
fully demonstrated in recent years. 


THE INTELLIGENCE QUOTIENT OF FRANCIS 
GALTON IN CHILDHOOD 


Lewis M. TERMAN, Stanford University, Cal. 


The writer does not remember to have seen Francis Galton 
classed among boy prodigies. Indeed, Galton’s main con- 
tributions to science were given to the world at so late a date 
in his life that he is not infrequently mentioned as an illustra- 
tion of late maturing genius. Hereditary Genius was pub- 
lished in the author’s fiftieth year ;Natural Inheritance in his 
a year ; and on the practical side the most important 
work of his life was not accomplished until he was more than 
eighty years of age. 

In the recently published Volume I of Karl Pearson’s Life, 
Letters and Labors of Galton, there is — evidence that 
Galton was a boy of unsual attainments and that he was extra- 
ordinarily precocious. The biography in question departs 
radically from the usual type of biography by presenting docu- 
mentary evidence regarding the more important events in the 
life of its subject, ana that concerning Galton’s childhood 
is especially full and significant. From the evidence given, 
one is justified in concluding that between the ages of three 
and eight years, at least, Francis Galton must have had an 
intelligence quotient not far from 200; that is, his mental age 
at that time was not far from double his actual age. 

The significance of this will be apparent when we say that 
after diligent search in several cities and several counties in 
California—a search including many thousand of children in 
scope—the highest intelligence quotient we have yet found is 
170. The number that we have found going above 150 can 
be counted on the fingers of one hand. 

From early childhood Galton was under the instruction 
of his sister, Adéle, herself a mere child. “She. taught him 
his letters in play, and he could point to them all before he 
could speak. Adéle had a wonderful power of teaching and 
gaining attention without fatiguing. She taught herself Latin 
and Greek that she might teach him. She never had him 
learn by heart, but made him read his lesson, bit by. bit, eight 
times over, when he could say it. He could repeat much of 
Scott’s Marmion and understood it all by the time he was 
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five.” (Quoted by Pearson from Elizabeth Anne Galton’s 
Reminiscences). 

Pearson further informs us that Francis knew his capital 
letters by twelve months and both his alphabets by eighteen 
months; that he could read a little book, Cobwebs to Catch 
Flies, when two and a half years old, and could sign his name 
before three years. The following letter has survived from his 
fourth year, a letter which has been endorsed by his mother, 
saying that Francis wrote and spelled it entirely himself : 


The day before his fifth birthday he wrote the following 
letter to his sister: 


“My ADELE, 

I am 4 years old and I can read any English book. I can say 
all the Latin Substantives and Adjectives and active verbs besides 
52 lines of Latin poetry. I can cast up any sum in addition and can 
multiply by 2, 3, 4, 5, 6, 7, 8, [9], 10, [11]. . 

I can also say the pence table. I read French a little and I know 


the clock. Francis GALTON, 
Febuary 15, 1827.” 


The only misspelling is in the date. The numbers 9 and 
11 are bracketed above, because little Francis, evidently feel- 
ing that he had claimed too much, had scratched out one of 
— sumibers with a knife and pasted some paper over the 
other! 

This document should have great interest for those who 
have worked with mental tests. That Francis at less than 
five years could read any English book demonstrates beyond 
any possible doubt that he was as far advanced at this time 
as the average English or American child at nine or ten years. © 
It is an accomplishment which we do not believe is possible 
to a mental age of less than nine years with any amount of 
formal instruction. It is certain that our subject’s accom- 
plishments did not include merely the ability to pronounce 
words mechanically, for there is ample evidence from other 
sources that at this early age he read with understanding. 

Again, at this age Francis had learned to do any sum in 
addition, and had learned all but the hardest part of the multi- 


My 
dear 
Uncle 
we have 
got Ducks. I know 
A Nest. I mean 
to make a 
Feast.” 
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plication table. This indicates, at least, nine-year intelligence, 
for we have found that, however old a child and however 
much school instruction he may have had, the multiplication 
table is seldom mastered thoroughly much below the nine- 
year level. Further, his knowledge of the “ pence table” in- 
dicates an acquaintance with the coins and their values such as 
children ordinarily do not have before something like eight 
years. 

Besides informing us that Francis had, at this tender age, 
gotten quite a start in French and Latin, the above letter also 
tells us that he “knows the clock ”; that is, presumably, he 
was able to tell the time of day by the clock. This perform- 
ance has been definitely standardized at the mental age of 9 
to 10 years’, and it is almost never passed before the mental 
age of eight years. 

The reader may raise the question whether it is safe to ac- 
cept a child’s own statements with regard to the above points. 
It would not be, of course, if there were no corroborative evi- 
dence. The fact that there is such evidence from many 
sources, and the fact that little Francis was known to be as 
remarkably conscientious as he was intelligent, justifies us 
in accepting the above statements without the slightest 
discount. 

The fact that Francis’ reading at the age of five years was 
intelligent and not of the mechanical kind, is demonstrated 
by his ability at that age to offer quotations which would fit 
a given situation. For example, when he was five years old, 
a boy friend asked his advice as to what he ought to say in a 
letter to his father, who, it seems, was in danger of being shot 
for some political affair. Little Francis replied immediately 
from Walter Scott: 


“And if I live te be a man 
My father’s death revenged ‘shall be.” 


Again at the age of five, he was found holding a group of 
tormenting boys at arm’s length, shouting meanwhile, 


“Come one. come all. This rock shall fly 
From its firm base, as soon as I.” 


By six, under the tutelage of Adéle, he had become 
thoroughly conversant with the Iliad and the Odyssey. At 
this age, a visitor at the Galton home made Francis weary by 


1Gertrude Hall: Eleven Mental Tests Standardized. Bulletin of 
State Board of Charities, New York, 1915, pp. 7off. 
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cross-questioning him about points in Homer. Finally, the 
boy replied, “ Pray, Mr. Horner, look at the last line in the 
12th book of the Odyssey and then ran off. The line in 
question reads, “ But why rehearse all this tale, for even 
yesterday I told it to thee and to thy noble wife in thy house; 
and it liketh me not twice to tell a plain told tale.” 

It seems that Adéle also taught Francis a good deal about 
entomology, and at six and seven years he was active and 
persistent in collecting insects and minerals, which he is said 
to have classified and studied in more than a childish way. 
It has been shown by Mrs. Burk? that collections of an analy- 
tical and classificatory type are not common before twelve or 
thirteen years. Here, again, we find evidence of an intelli- 
gence quotient not far from 200. 

Pearson quotes the following letter written by a visitor at 
the Galton home on December 28, 1828: 

child, Francis, is a prodigy. He is seven next February and 
reads ‘ Marmion’, ‘ The Lady of the Lake’, Cowper’s, Pope’s 
and Shakespeare’s works for pleasure, and, by reading a 
page twice over, repeats it by heart. He writes a beau- 
tiful hand, is in long division, and has been twice through 
the Latin Grammar; all taught by Adéle.” 

At the age of eight, Francis was taken away from home 
to attend a boarding school. Here he was placed in a high 
class, although the boys in it ranged up to fifteen years. Since 
this was a private school attended by children of a superior 
social class, it is altogether likely that his fourteen and fifteen- 
year-old classmates were themselves above the average mental 
level of that age; hence Francis must by this time have reached 
a mental level of not far from that which is median for six- 
teen years. 

In his first year at this school, we find Francis writing to 
his father in these words: “I am very glad that you have 
left off being a banker, for you will have more time to your- 
self and better health.” This little quotation certainly be- 
tokens a degree of filial solicitude by no means common to 
children of this age. Such altruism does not ordinarily 
develop so early. e words fit sixteen-year much better than 
eight-year intelligence. 

Francis’ interests at the age of ten are indicated by the fol- 
lowing letter: 


2 Caroline Frear Burk: The collecting instinct. Pedagogical Semin- 
ary, Vol. VII, 1900, pp. 179-207. 
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December: 30, 1832. 
My DEAREST Papa: 
It is now my pleasure to disclose the most ardent wishes of m 


heart, which are to extract out of my boundless wealth in compoun 
money sufficient ‘o make this addition to my unequaled library. 


The Hebrew Commonwealth by John 
A Pastor Advice 

Hornne’s commentaries on the Psalms 
Paley’s Evidence on Christianity 
Jones Biblical Cyclopedia 


It is hardly necessary to comment on the above letter as 
2 of the boy’s mental maturity. It speaks for 
itself. 

Francis’ interests, however, were not wholly literary, for 
at the age of thirteen he gave us “ Francis Galton’s Aerostatic . 
Project.” It seems this was a series of drawings represent- 
ing a flying machine. It was to work by large, flapping wings 
with a sort of revolving steam engine, and was supposed to 
carry five passengers, a pilot and an engineer. 

At the age of fifteen, we fiud the youth. Galton expressing in 
his letters to his father serious opinions on mind training, 
the relative value of classics and English, and other matters 
of educational theory. These opinions were voiced by him 
again some sixty years later, substantially without change. 

At the age of fifteen Francis was admitted to the general 
hospital at Birmingham as a medical student. 

It is well known that, in general, a high correlation obtains 
between favorable mental traits of all kinds; that, for example, 
children superior in intelligence also tend to be superior in 
moral qualities. Francis Galton was no exception to this 
rule, as indicated by the following letter written by his mother 
when the boy was only eight years old: “ Francis from his 
earliest age showed highly honorable feelings. His temper, 
although hasty, brought no resentment, and his little irrita- 
tions were soon calmed. His open-minded disposition, with 
great good nature and kindness to those. boys younger than 
himself, made him beloved by all his school fellows. He 
was very affectionate and even sentimental in his manners. 
His activity of body could only be equalled by the activity of 
his mind. He was.a boy never known to be idle. His habit 
was always to be doing something. He showed no vanity at 
his superiority over other boys, but said it was a shame that 
their education should have been so neglected.” 
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After Mr. Pearson has given us all the above significant 
information, it is astonishing to find him commenting upon it 
as follows: “ The letters we have quoted from these early 
years may appear to the reader to contain little of note. They 
are, indeed, just what a healthy normal child would write, but 
it is that very fact that makes them essential human documents 
and gives them their fundamental interest. (oo a 

- « « « « Need we attempt to see.signs of excep- 
tional ability or to discover foreshadowings of future achieve- 
ment in these outpourings of healthy childhood? I do not think 
we can say more than that Francis Galton was a normal child 
with rather more than average ability ”, etc. 

Mr. Pearson’s error is of a kind which is now coming to 
be generally recognized by those who work with mental tests; 
that is, an error due to the failure to take into account the 
significance. of a mental performance in terms of the mental 
age to which it corresponds. Pearson did not know, and the 
average teacher does not fully appreciate, that a child of 
four years who is able to do the things characteristic of a 
child of seven or eight years is a genius of the first order. It 
is hard to get people to understand that what a child is able 
to do has no significance unless we take age into account. 

The opposite error is no less common ; that is, for a mentally 
retarded child in a grade far below his age to be considered 
perfectly normal and average in intelligence. Only recently 
we were consulted by a teacher regarding a child who was 
described as “slow to learn”. The child in question was 
twelve years old and in the first grade, and we suggested to 
the teacher that in all probability the child was feeble-minded. 
We were met, however, with the most positive assurance that 
the little girl in question could not possibly be feeble-minded, 
that she was actually learning the work of the first grade, and 
that her normal mentality was shown by her motherly interest 
in her little six-year-old classmates. Without arguing the 
matter further, we urged the teacher to bring the child for a 
Binet test, with the result that she was found to have a mental 
age of a little less than 6 years by the Stanford Revision. This 
child had been in school several years and had had every 
opportunity to learn, except the advantage of endowment. 
Experience has taught us that such a subject will never reach 
the mental level of seven years, however long she may live. | 

This teacher’s error may seem to some almost incredible. 
In reality it is an error of about the same degree as that made 
by Mr. Pearson, though in the opposite direction. Similar 
errors, though perhaps not quite as great, are abundant even 
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in the writings of psychologists on mental tests. They are to 
be found over and over, for example, in Professor Holmes’ 
recent book “ The Backward Child.” 

Studies are now in progress at Stanford University on 
exceptionally intelligent children, and we should especially like 
to receive information about children who test much above 
150 by the Stanford-Binet scale. As already stated, the high- 
est intelligence quotient that we have found is 170. We need 
accurate case descriptions and follow-up work on cases test- 
ing 150 to 200. 


PSYCHOLOGY AND SOCIAL SCIENCE 


By H. W. Cuasz, University of North Carolina 


Much has been written in the last two years of the necessity 
of mobilization for an organized attack on scientific and in- 
dustrial problems. Natural scientist and economist are being 
‘pressed into service as never before. But there seems little 
recognition of the fact that industrial and economic problems 
are but fragments of the whole problem of human life; that, 
important as their solution is, it is but a means to an end of 
improving the general social relationships of man with man. 
As Ellwood? has said, there is really only one social problem, 
that of “ the relationships of men to one another.” Problems 
of labor and the rest are but phases that can never be satis- 
factorily treated so long as they are seen as isolated. Western 
civilization, that had been welded by the advances of natural 
science into what Wallas has called “the Great Society,” 
failed throughout the whole of the era which has now closed 
to recognize this fact. Its record of social failures is as im- 
pressive as its record of scientific success. Of the social 
sciences, economics alone has impressed itself on the “ men 
of light and leading” to whom its destinies have been com- 
mitted. With most men of affairs, it still seems an accepted 
doctrine that the remedies for all social ills are economic. 
The “economic man,” though officially as dead as the faculty 
psychology, is still in reality just about as much alive. The 
idea that the advances of natural science would automatically 
bring about a solution of all social problems has for some 
time ceased to appeal to the more intelligent of men; but in 
advancing beyond it, the prevalence of economic interpreta- 
tion has resulted in a social attitude which is both one-sided 
and dangerous. 

There have not, indeed, been wanting of late years signs of 
increasing realization in many quarters that social problems 
must be more widely conceived if they were to be adequately 
understood—and that the task of understanding was yearly 
becoming one of more pressing moment. 

“Throughout the politics and literature of the twentieth 
century,” wrote Graham Wallas in 1914, “one traces this 


1 Ellwood, C. A. The Social Problem. N. Y., Macmillan, 1915. 
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fear, conscious or half-conscious, lest the civilization which 
we have adopted so rapidly and with so little forethought 
may prove unable to secure either a harmonious life for its 
members or even its own stability. The old delight in the 
‘manifest finger of destiny’ and ‘the tide of progress,’ even 
the newer belief in the effortless ‘ evolution’ of social insti- 
tutions are gone. We are afraid of the blind forces to which 
we used so willingly to surrender ourselves. We feel that we 
must reconsider the basis of our organized life because, with- 
out reconsideration, we have no chance of controlling it. 
And so behind the momentary ingenuities and party phrases 
of our statesmen we can detect the straining effort to com- 
prehend while there is yet time. Our philosophers are toiling 
to refashion for the purposes of social life the systems they 
used so confidently to offer guidance for individual conduct. 
Our poets and playwrights and novelists are revolutionizing 
their art in the attempt to bring the. essential facts of the 
Great Society within its range.’* 

Social phenomena can be controlled only as they are under- 
stood, not by hasty and sentimental attacks upon them. There 
is no place in the social programs of the future for Mr. Wells’ 
“ Gawdsaker.” Organized attempts at control there must be, 
if national rivalry and class discontent are not to be more 
bitter in the future than ever before; but such attempts must 
be broadly conceived and must base on a knowledge of the 
facts about the behavior of men in their social relationships. 
Every scrap of available knowledge of human behavior that 
bears on men’s relations with each other must be utilized. 
Here is the greatest task and the greatest opportunity of 
applied psychology. Psychology needs to put itself to work 
not only as a series of isolated techniques but as an instru- 
ment for the understanding and control of social conduct. 

The relations which have existed between psychology and 
the social sciences have been for the most part quite unsatis- 
factory. The majority of students of social phenomena, wher 
they begin to psychologize, do so in terms that seem to. the 
psychologist both naive and antiquated. It is perhaps hardly 
fair to single out among so much bad psychology one case for 
illustrative purposes, but the point will be the better for con- 
creteness. A text on sociology published within the last year 
devotes a chapter to the subject of “ social laws.”* 


2 Wallas, Graham. The Great Society. N. Y., Macmillan, 1914, 


Pp. 14. 
3. Blackmar, F. W., and Gillin, J. L. Outlines of Sociology. N. Y., 
Macmillan, 1915. 
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After a preliminary warning to the effect that social laws 
are less exact than those of physics, “ for, since human bein 
possess thought and will, their actions are not so definitely 
determined as those of atoms,” the authors state and discuss 
some eighteen laws of social action formulated by various 
writers. The collection is to the psychologist an interesting 
one. He is met at the outset by the law that “ each individual 
seeks the largest return for the least sacrifice.” The explana- 
tion follows that “whether we consider wealth getting or 
wealth using, religion or art, culture or learning, or, indeed, 
life in any of its various important phases, the individual is 
seeking his highest good or best interests so far as his powers 
or capacities will permit.” The man who always seeks “his 
highest good or his best interests ” is a creature more familiar 
to the economics of the nineteenth century than to the psy- 
chology of the twentieth. Sundry chapters on habit, instinct, 
and emotion have disposed of him in psychology, but, it seems, 
not in sociology. The “law” is only true when it is taken in 
a sense quite other than that of the authors—let us say, with 
Thorndike, that the individual seeks satisfying situations and 
avoids annoying situations, and that there is no necessary 
correlation between such situations and “highest good,” or 
“best interests.” And, even then, the problem is simply 
stated—Thorndike has devoted a volume to a preliminary 
attempt at the outlines of its solution. 

Again, we meet the law that “the greatest good to the 
greatest number, or social well-being, is the aim of social 
action.” This may well be true, but in what other department 
of knowledge claiming to be scientific is a statement of pur- 
= regarded as a law? Throughout the whole section, the 
aws which are cited are for the most part mere unanalyzed 
statements, often so vague as to be meaningless. Consider, 
for example, the law that “in the absence of interferences, 
imitation spreads in geometrical progression.” Psychology 
has had a deal to say of imitation in the last few years—Tarde 
seems, however, not yet fully disposed of. 

Consider again these two laws: “ Each individual has a 
schedule of choices ranging from the most desirable objects 
to the least desirable” and “ Individual minds respond simi- 
larly to the same or like stimuli.” Immediately afterward 
comes this statement regarding the latter law: “ It must not 
be carried too much into detail, or it will conflict with the 
one previously stated” (the individual schedule of choices). 
It seems impossible to interpret the two laws together in any 
other way than by some such statement as that “ people value 
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things differently, so that they don’t always behave in the 
same fashion, but sometimes they do.” The latter law, we 
are further told, is ‘a well-established principle.” 

But by this time one is willing to admit all the authors say— 
and more—with regard to the inexactness of such social laws. 
What McDougall wrote a few years ago of the attitude of 
students of the social sciences will bear repetition—“ some do 
lip service to psychology, but in practice ignore it, and will 
sit down to write a treatise on morals or econoinics, or ‘any 
other of the social sciences, cheerfully confessing that they 
know nothing of psychology. A certain number, perhaps the 
majority, of recent writers on social topics are content to take 
as their psychological foundation the vague and extremely 
misleading psychology embodied in common speech, ‘with the 
addition of a few hasty assumptions about the mind made 
to suit their particular purposes.’’* 

The realization that psychology should play more than a 
subordinate role in social science is, indeed, a 
recent. It was as late as 1908 that Ross could excuse his 
trepidation in putting out his book on the ground that it was 
“the first treatise, in any language, professing to deal sys- 
tematically with the subject of social psychology.”* As for 
the psychologists von Fach who have made extended contri- 
butions to social interpretation, they can be counted on the 
fingers of a hand. 

Much of what the social sciences have been doing is, indeed, 
scientific only in name. Instead of beginning with the study 
of human behavior in its social aspects and proceeding to 
utilize the facts thus derived to further understanding, the 
social sciences have too often attempted to arrive at their 
conclusions by adopting at the start a set of theories as to 
what society was about, and then amassing facts to show 
that the social process was really what, on other grounds, 
they were already convinced that it ought to be. 

It has been said of Spencer, for example, that “he was 
already charged with political preconceptions when he ap- 
proached science, and he sought to find in science examples 
or analogies to point a moral already drawn and adorn a tale 
whose plot was already sketched.”* To Spencer, indeed, the 
scientific treatment of social problems meant, not so much 


4 McDougall, Wm. An introduction to Social Psychology. Boston, 
1909, 2d edition. 

5 Ross, G. A. Social Psychology. N. Y., Macmillan, 1908. 

6 Barker, Ernest. Political Thought from Herbert Spencer to the 
Present Day. Holt, New York, 1915, p. 85. 


| 
| 


220 . CHASE 
their treatment by scientific method, as the application to 
human society of the facts and theories of biology. It was 
an extension of the content, not the method, of natural science 
to human affairs, that engaged his attention. 

Spencer is not the only student of social science to fall 
under the spell’ of the biological analogy. But even those 
who have been most convinced of the correctness of such an 
approach are far from satisfied with the results which it has 
so far yielded. Just at present, this dissatisfaction expresses 
itself by a more insistent effort to get at the correct biological 
premises, to abandon Spencer in favor of Darwin. Two 
books, published in the last year or two, may serve to illus- 
trate what is happening. 

The author of the first of the two’ begins by expressing the 
conviction that the biological interpretation of society rests 
not on an analogy, but on a real identity. The difficulty is 
that our social thinking has been dominated by the philosophy 
of Spencer instead of the science of Darwin; let us therefore 
go to the real facts. But, he goes on to say, we must not 
go to the “ Descent of Man,” in which Darwin has sketched 
his own social applications, for in these chapters Darwin has 
for some reason “ been led to assay waters beyond his depth.” 
He continues: “ This part of the ‘ Descent’ had better have 
been left unwritten, for, in default of the usual mountains of 
data from which he was wont to draw his weighty inductions 
the great scientist was led to wander hopelessly among the 
unfamiliar and unfathomable quicksands of the metaphysical 
and intuitional. In so doing he presents but a sorry spectacle 
to his admirers.” 

The author of the most recent of the biological attempts*® 
also deplores the influence of the metaphysics of Comte and 
Spencer. He too, will return to Darwin and re-examine the 
facts. Above all, let us go to the “ Descent,” for there we 
find, sketched by Darwin himself, a theory of social progress 
which furnishes “the clear guiding principle which seems to 
offer for the social sciences, something of the vitalizing or- 
ganization and system which the discovery of the Newtonian 
law of gravitation gave to the physical sciences in the seven- 
teeth century.” 

It is needless to say that the two men come to quite different 
conclusions. The biological analogy, indeed, may lead to as 
many systems as there are human temperaments on which to 
7 Keller, A. G. Societal Evolution. New York, Macmillan, 1915. 


8 Nasmyth, George. Social Progress and the Darwinian Theory. 
N. Y., 1916. 
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base them. The method is not that of science, but of specu- 
lation. 

This naturally does not mean that biology has nothing to do. 
with social affairs. It does mean that the assistance rendered 
by biology to the study of social phenomena cannot take the 
form of setting up an a priori set of categories into which. 
the facts must be fitted. 

Those who have looked to economics for an explanation of 
social phenomena of all sorts have been guilty of a somewhat 
similar error. “It is probably safe to say,” writes Carver, 
“that the economist is the only one of the various students 
of society who has accomplished much in the way of per- 
fecting his analysis. On the purely economic side of social 
life considerable progress has been made in this direction, and 
it therefore seems probable that the method of sociology will 
be an expansion of the method of economics. However, the 
chief danger is that if sociology is to be developed from the 
economic standpoint, and by an expansion of the method of 
—" the purely economic factors will be overempha-. 
sized.” 

It would seem, however, that just as in the case of biology, 
it is not so much an extension of the method of economics. 
as of its content, to the field of society, that is to be feared. 
For a variety of reasons, the economist has been able to make 
use of the methods of science in general in his own field more 
than have students of the related disciplines. To say that the 
method of economics may prevail in the social sciences is just. 
to say that they will become more scientific; to say that its 
content may shape social thinking as a whole, on the other- 
hand, means that the whole is seen in terms of one of its parts. 
It is in the latter sense that economics has influenced many 
thinkers—Marx and the adherents of the doctrine of economic 
determinism generally are of course classical examples. 

Many economists, far from insisting that their formulations 
offer all-sufficing explanations, have seen clearly enough that, 
even within the territory of their science itself, problems 
arise that cannot be settled in solely economic terms. It is 
sufficient to recall the vexed question of value. A growth of 
scientific habits of-thought in this discipline that might well 
be emulated by others of the social sciences is evidenced 
when one compares the broad lines of treatment of this par- 
ticular problem by, for example, the modern Austrian econ- 
omists with the mid-century dogmatism of John Stuart Mill. 


® Carver, T. N. Sociology and Social Progress. Boston, Ginn, 1905, 
Pp. 2-3. 
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“ Happily,” he wrote, “there is nothing in the laws of 
value which remains for the present or any future writer to 
clear up; the theory of the subject is complete: the only diffi- 
culty to be overcome is that of so stating it as to solve by 
anticipation the chief perplexities which occur in applying it; 
and to do this, some minuteness of exposition, and consid- 
erable demands on the patience of the reader, are unavoidable.” 

This propensity to explain all social phenomena by utiliz- 
ing the data of some one sciénce has expressed itself in still 
other forms. The title of Bagehot’s “ Physics and Politics” 
is sufficient indication of still another tendency, while others 
have followed in the footsteps of Buckle, and found their 
talisman even more than he in geographic influences. 

Least scientific of all, perhaps, are those views which find 
the key to the understanding of social processes in the concept 
of society as an organism. Since the time of Hobbes, many 
thinkers have succumbed to the attractive analogy ; some stat- 
ing its implications in metaphysical terms, others, like Spencer, 
coming to the same result from their biological bias. How 
far such doctrines may go is shown by a writer like Lilienfeld, 
who begins by asserting that society is not merely like, it is, 
an organism. Its cells are the nervous systems of individual 
men, its tissues their class groupings. Environment furnishes 
the “social intercellular substance,” government is the brain, 
while the superiority of the social organism lies in the fact 
that all its cells are nerve cells. Society, like other organisms, 
grows old, suffers disease and death.'° 

German social thought, with its distinction \between the 
organized state and society, holds largely, so far as the former 
is concerned, to some form of the organic analogy; while 
that group of writers who, like LeBon, hold that even the 
temporary forms of human association bring into being some 
sort of over-consciousness, different as their conceptions may 
be in other respects, agree in attributing to society a sort of 
super-individuality in a fashion that recalls the scholastic 
realist. 

What has been said in the preceding paragraphs is not in 
any sense to be regarded as an attempt to sketch the main 
tendencies in social thought; it is-merely a series of illustra- 


10 Von Lilienfeld, Paul. Gedanken iiber die Socialwissenschaft der 
Zukunft. 1873-1881. 5 vols. For a summary of the whole organic 
school, see Coker, F. W. Organismic Theories of the State. N. Y., 
Columbia University Studies in History, Economics, and Public Laws, 
Vol. 38, No. 2, 1910. The sketch of Lilienfeld’s views above is sum- 
marized from this monograph. 
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tions of the fact that preconceived systems, one-sided theories, 
schools of thought, have tended in social science to take the 
place of an unbiased study of phenomena. The student of 
social problems, as has been said above, has too often failed 
to make the distinction between appropriating the method of 
science and appropriating its data. He has forgotten that, 
while the method of science is the same in all departments, 
the data of particular sciences cannot forthwith be transferred 
to the problems that arise in other fields. Not all students 
of society, to be sure, have been so wanting; especially of 
late years there has been a growing realization of the inade- 
quacy of such methods of attack. And the psychologist may 
well remember that it is not so long ago that psychology, with 
the theories of the association school, was dominated by the 
same tendency toward direct application of the subject-matter 
of an alien science to its own domain. The attempt to apply 
the, content of mechanics to psychology failed, just as corre- 
sponding attempts in the social sciences have failed. 

The difficulty which the social sciences have encountered 
with their method is one which meets the student of human 
behavior in any field. Natural science has succeeded after 
three centuries of effort in establishing in its own field a par- 
ticular method of viewing natural phenomena. But so foreign 
to the mind of the race are scientific habits of thought, that 
their extension to human nature still meets with active re- 
sistance. 

The scientific viewpoint means, fundamentally, two things. 
It means that the order of phenomena dealt with must be re- 
garded as uniform, and that facts and those statements of 
uniformity which make up the laws of science are discoverable 
oily by properly controlled methods of observation, com- 
parison and experiment. 

The belief that the order of nature is uniform means to 
the scientist that the march of material events is not upset 
ty the capricious irruption of external immaterial agencies. 

e opposite belief, we have come to see, is the essence of 
the older world-view of animism. 

Many social writers are frankly animists; they regard social 
phenomena as incapable of exact analysis just because they 
are to some extent capricious. Pleasure, or pain, or reason, 
forces quite outside the material chain of events, are con- 
ceived as entering somehow to modify their nature. Some 
are indeed quite willing to admit that the activities of a society 
as a whole are uniform, if only the group is large enough, 
but seem to speak as though this uniformity were the result 
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of the mutual cancellation of many capricious individual activi- 
ties. Writers on ethics still double and twist to assure on the 
one hand a fair amount of determinism and to save, on the 
other, the “freedom of the will.” Legal doctrines of re- 
sponsibility still rest on views of human nature that are noth- 
ing short of archaic. 

The psychologist has cast off the cruder forms of animism, 
but even here its more subtle forms are still prevalent to a 
surprising degree. For to suppose that a nervous system 
which is a material mechanism developed by natural forces, 
is at times set in activity by psychic forces of any sort, which 
interrupt the orderly course of material phenomena, is to 
assert the very view against which science has been forced to 
struggle in one field after another. Yet such a defense of 
animism as McDougall has given us is not an isolated phe- 
nomenon. 

In Ladd and Woodworth’s “ Elements of Physiological 
Psychology,” the point of view is frankly animistic, and that 
not only in the final section of the book. In the midst of a 
discussion on “ The Nervous Mechanism,” for example, we 
are told that “ The molecules of its central organs are capable 
of assuming inconceivably varied relations to each other, of 
thus transmitting and redistributing the nerve commotions 
which reach them along the incoming tracts, and even (it 
would seem) of starting automatically outgoing disturbances 
in response to self-conscious sensations and ideas.”** In his 
recently published text, Pillsbury too comes out frankly for 
animism, only cautioning that for the avoidance of vagueness 
it is best to “ assume as little interaction between the series 
as is possible.’’? 

The functionalist has been in this regard the chief of sin- 
ners. Watson has said of him that he “actually thinks in 
terms of interaction and resorts to parallelism only when 
forced to give expression to his views.”** Many of his state- 
ments seem indeed capable of no other interpretation. 

Such a psychology is exactly in the position in which 
physics was put by the famous statement that water rises 
in a tube from which the air has been exhausted because 
“nature abhors a vacuum.” Such a physics believed firmly 
enough that the simpler cases of the behavior of water could 
be dealt with by scientific methods, but that when the cir- 


11 P, 283. Italics mine. 
12 Pillsbury, W. B. Fundamentals of Psychology. N. Y., Macmil- 


lan, 1916, pp. 92-97. 
18 Swng  % B. Psychology and Behavior. Psy. Rev. 20, 1913, 158. 
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cumstances became more complicated, it was necessary to 
suppose the intervention of a Nature-spirit whose whim it 
was to interfere with the uniformity of natural events because 
of its abhorrence of the state of affairs that would otherwise 
be produced. Science for the simple, animism for the com- 
plex; such in a word is the meaning of this explanation. 

In precisely the same fashion, we make a distinction between 
the simpler and the more complicated cases of human be- 
havior. We speak of reflexes in terms of muscles that con- 
tract and glands that secrete because a nervous system of a 
definite character has been excited by such and such external 
stimuli. The whole chain of events is uniform, it is matter 
for scientific investigation, it is made up of material factors 
which culminate in the functioning of the material structures 
of muscle and gland. But complicate the issue and we fly, 
as did physics, to the arms of animism. It is “idea” and 
“impulse ” that determine the material changes in muscle and 
-_ spirit called “ anger” that makes us flush and grow 
pale. 

So long as the psychological problems which one sets him- 
self have little to do with every-day human affairs, such an 
insistence on adherence to scientific doctrine throughout may 
seem of merely academic importance. But for one who is 
interested in putting psychology to work, the question as to 
whether he shall proceed as a scientist or as an animist be- 
comes of large significance. For the easy assumption that 
psychic forces do function serves to stop investigation at the 
points where it most needs to be pressed. 

One illustration will suffice. McDougall says, in effect, that 
meaning has no physiological explanation. There is no need 
to attempt to understand what complicated neural commo- 
tions may underly it—there are none. Such doctrine means 
that the psychiatrist, for example, who is interested in dis- 
covering and altering the “setting” of a patient’s ideas, need 
never hope to hit upon any neural basis for his work. There- 
fore let him turn to vague notions of subliminal forces, sub- 
conscious selves, which end only in confusion. Psychology 
interpreted in such fashion only confounds the chaos that has 
so long held conceptions of the abnormal, and from which it 
is gs beginning here and there to emerge.** 

t is hardly to be expected that social science should have 
shown more respect for the uniformity of behavior in the 
group than has psychology in the individual. But the failure 

14 See in this connection Watson, J. B. Behavior and the Concept 
of Mental Diseases. Jour. of Phil. Psy.. etc., 13, 1916, 589. 
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to analyse successfully social phenomena which are regarded 
as capricious contrasts sharply with the success of those 
sciences which have freed themselves throughout from ani- 
mistic ideas. It would seem time that another method was 
attempted in the social analysis; and it can hardly hope for 
acceptance in the social field while the spirit of animism still 
rules in psychology. 

Among the psychologists, it is those who represent the 
movement toward behaviorism who seem most clearly to 
have grasped the importance of a thorough-going scientific 
attitude. It is, accordingly, to this quarter that one looks 
most confidently in considering the future relations between 
psychology and the social sciences, and this not alone because 
the behavorist is stressing the uniformity of behavior; the 
shift of emphasis for which he stands is such as to give the 
social sciences a psychological basis of a character which they 
have hitherto lacked. 

So long as psychology thought of itself as the science of 
consciousness, it found itself in a curious dilemma which has 
many times been described. For either it must, if it were to 
be consistent, adhere to the scientific viewpoint, and refuse 
to let the very mental states which it set itself to describe 
play any part in human affairs, or it must lapse into animism. 
It is not a matter of chance that just those psychologists who 
have been most interested in putting their science to work 
have been, for the most part, those who leaned most strongly 
toward animism. Fortunately, psychology has not taken its 
self-imposed limitations too seriously, though as long as con- 
sciousness held the center of the stage, too many psychologists 
failed to be interested in anything that fell outside the domain 
of possible introspection. 

The movement toward behavior, on the other hand, has not 
been devoid of extravagance. Those who, with Watson, hold 
that conscious states should be disregarded altogether seem 
to overestimate the possibility of getting an adequate picture 
of the more complicated sorts of cortical functioning through 
the study of the muscle-gland responses which are connected 
with them. McComas, in a recent article,2> has shown con- 
vincingly the difficulty of supposing that each sort of stimulus 
arouses muscle-gland responses in patterns different from 
those resulting from any other sort of stimulus. It seems 
probable that the only adequate witness to much complicated 
functioning will always be found to be some form of intro- 

18 McComas, H. C. Extravagance in the Motor Theories of Con- 
sciousness. Psy. Rev. 23, 1916, 307. 
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spection ; that conscious states must always be studied, though, 
not indeed, as ends in themselves. 

The essence of the behavior movement, shorn of such ex- 
treme views, seems rather to be the statement of psychology 
in terms of situation and response. The organism is always 
doing something, in response to situations that involve both 
the environment and its own physiological states, as depend- 
ing both on its original “action system” and its acquired 
modifications. What it does is, so far as psychology is con- 
cerned, and in the higher types of organism, a matter of the 
passage of impulses to effector organs, and also to those 
portions of the nervous system which, when stimulated, re- 
spond by the appearance of mental states of various forms. 
The mental state is as real a form of response as is the 
change in effectors—the probability is, as already mentioned, 
that the type of response that involves the cortex and the 
consequent appearance of the mental state need not always be 
accompanied by, or at least not be adequately portrayed by, 
the effector changes. 

But whether the response is accompanied by the appearance 
of a mental state or not is, to the behaviorist, incidental. He 
is interested in the response as response, not because it is 
or is not accompanied by consciousness. If consciousness 
appears, it is certainly the task of psychology to incorporate 
its description in any complete account of the response, and 
to make that description as adequate as possible. But if the 
conscious state does not appear, the study of the response 
is none the less not only “of interest to psychology,” it ds 
psychology. Introspection is thus one method, but not the 
method, of psychological investigation. 

The advantages of such a position are many; not least is 
the fact that behavior, so concerned, holds out hope of a 
synthesis acceptable to all the jarring psychological) sects—save 
perhaps those made up of philosophers in disguise. Genetic, 
abnormal, applied psychology, doctrines of the subconscious, 
the Freudian mechanisms, would all seem capable of state- 
ment in its terms. 

That the student of social affairs will find it more to his 
liking and profit than the traditional views seems sure. In- 
deed, such a psychology seems to hold out the only hope of 
a scientific social analysis. Sumner’s stimulating conception 
of the “ mores,” for example, is easily capable of restatement 
in its terms; questions as to the part played by ‘ reason” in 
society take on a quite different character when one comes 
to think of reasoning as a sort of response involving a high 
degree of analysis of a problem-situation. Instead of vague 
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discussion of pleasure and pain as social forces, conceptions 
of satisfying and annoying situations such as Thorndike has 
reached, with the many lines of investigation which they 
open up; instead of concepts of instinct and emotion as terms 
which explain social behavior, the realization that they are 
but convenient classifications of various types of response. 
Such illustrations, chosen at random, may serve to show 
something of the advantages to social science of a psychology 
of behavior, a psychology which is both scientific and usable. 

The argument of the preceding pages is, in brief recapitu- 
lation, that the social sciences have often failed to distinguish 
between the method and the content of science, with the result 
that the term “social science,” as used by many writers, is 
a misnomer. To be scientific, students of social problems 
need to base their work not on the laws of biology or econom- 
ics, but on the laws of human behavior. And, further, human 
behavior throughout its whole extent must be conceived in 
scientific terms; as uniform and as discoverable only by ade- 
quately controlled investigation. That the relations between 
the social sciences and psychology which furnishes the material 
for the study of behavior, have not been closer, is deplorable, 
but psychology has often failed to be usable when it was 
scientific, or scientific when it was usable. The social sciences 
can, however, look with more confidence to a psychology that 
states its problems in terms of situation and response than 
to that which was occupied too exclusively with consciousness. 

It remains to be seen whether the more intricate sorts of 
social phenomena are too complex to yield to control even 
after considerable progress in their scientific analysis is made. 
But one who considers the immense increase in control over 
natural phenomena which has resulted from the analyses of 
natural science can but take an optimistic attitude toward this 
most important of all problems. Just as in natural science it 
is the attempt to understand nature apart from immediate 
practical considerations which has resulted in control almost 
as a by-product, it would seem that the way to “ apply” psy- 
chology to the social field is not primarily to set it to work 
to devise immature methods of immediate social control, but 
to utilize it as an instrument which shall make possible a more 
complete social analysis, and trust that, as in the natural 
sciences, control will follow inevitably in its own good time. 
This is not doctrine acceptable to the reformer in haste, but 
it is consistent with the whole history of science. Even a 
generation of work by scientific methods may bring our 
analysis to a state from which a surprising increase in control 
will follow. 


PSYCHOLOGY OF THE BLIND* 


By.C. F. Fraser, K.B., LL.D. 


Psychology is a science conversant with the states of the 
mind. It is the sciertce of the conscious and subconscious 
mental life. Through the impressions of our bodily senses we 
gather experiences. These experiences are mentally realized, 
analyzed, compared and classified, and thus experiences are 
ripened into perceptions, perceptions into knowledge and 
knowledge into thought. 

The science of psychological experience is confined to the 
individual. It is unshared experience, whereas in the physical 
sciences we deal with experiences common tu the world and 
shared by everyone alike. Psychology deals with the object 
as I see it, with the sound as I hear it, with the odor as I 
smell it, with the hunger that I feel and with the emotions 
which I experience. 

For centuries the philosophers of the world have been 
endeavoring to establish the relation of mind to body, but 
while distinct progress has been made, it has remained for 
psychology, the youngest daughter of science, to express the 
relationship in scientific terms and to open up a new and 
broad field for scientific investigation. 

In the early days of my work in this school my interest 
in the mental conceptions of the blind was aroused by the 
discovery that the power to visualize objects perfectly was 
limited to those pupils who had retained perfect sight until 
they were from eight to ten years of age, while others who 
had lost their sight between four and eight years of age 
visualized imperfectly. Others again who were born blind, 
or who became blind shortly after birth, entirely lacked the 
power of visualization. I made many experiments to prove 
the correctness of my conclusions. At a later date my interest 
in the psychology of the blind was greatly quickened by asso- 
ciation with one who had made a special study of the subject. 
I refer to Dr. Alexander Fraser, at one time a medical stu- 


* Read before the American Association of Instructors of the Blind, 
at the Convention held at Halifax, Nova Scotia, July, 1916. This 
article has additional interest and authoritativeness from the fact that 
the author is himself a blind man. 
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dent in the University of Dalhousie, Halifax, N. S., and 
now Professor of Pathology, New York University & B. V. 
H. Medical College, and Assistant Pathologist to St. Vincent’s 
Hospital. Together we tested eighty of the pupils of the 
school. Fourteen of these had lost their sight at eight years 
of age and upwards, thirty had become entirely blind between 
four and eight years of age, while thirty-six were born blind 
or became blind before four years of age. Placing a cube 
upon the table we asked each pupil to state how many sides 
of the cube he could see at once. Sixteen of them declared 
that they could see three sides, twenty-eight were certain that 
they could see four or five sides at a time, three of them 
could see but one side at a time, while thirty-three could see 
all six sides of the cube. Further experiments confirmed the 
first tests. The pupils were for the most part between ten 
and fifteen years of age. Those in the first class, namely 
those pupils who had lost their sight at eight years of age and 
upwatds, visualized correctly seeing three sides of the cube; 
those in the second class, namely, those who lost their sight 
after reaching four years of age, visualized imperfectly, 
seeing four or five sides of the cube at once; those who were 
born blind or became blind shortly after birth lacked ‘true 
visualization, thirty-three of them affirming that they saw all 
six sides of the cube at one time, while three uf them saw 
but one side. 

Pondering the results of the test with the congenital blind 
I was forced to the conclusion that they did not visualize 
in the sense that people with sight used this word and there- 
fore that they could have no visual sense of form. In order 
to determine whether what they called “ Seeing six sides at 
once”’ was a true “Seeing at once”—i. e., a synchronous 
grasping of the six sides, further tests were made. In answer 
to my question as to which side of the cube they saw first 
they all agreed that it was the upper face. There was not 
the same unanimity as to the front, back, right and left faces 
of the cube but again they all agreed that the lower face or 
that on the table was the last face they saw. The language 
is the language ot persons with sight, which all blind persons 
naturally use, but the psychic event taking place in the minds 
of these young people was simply a rapid succession of tactual 
images realized psychologically as a cube. Further tests were 
made with the congenital blind as to their conception of other 
objects. For example, the pupils were asked what they 
thought of first in thinking of an armchair. The majority 
of those tested replied that they first thought of the right 
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arm of the chair, then of the left, then of the seat, then of 
the back and finally of the legs. A few thought of the left 
arm first, then the right, seat, back and legs. A still smaller 
number first thought of the seat, then of the right and left 
arms, back and legs. The greater number follow in imagina- 
tion the order of perception for the right-handed, viz.—right 
arm, left, seat, etc. It is quite possible that those who thought 
of seat first serve to bring about an interesting point. It 
would be natural to suppose that the “ order” in imagination 
is determined by mere “ repetition” of the perception, but. I 
think this is not so. The “order” is determined rather by 
“interest.” The most interesting thing for the majority is 
“the finding” of the seat—hence the order of actual per- 
ception is determined. To the few the interesting thing is the 
“support” and the order of perception, which undoubtedly 
was the same for all, is neglected. These tests with many 
others proved that the mental conception of the congenital 
blind as to the appearance of objects differs from those of 

ersons with sight, the difference being the result of the 
impressions made upon the mind by ‘sight and by touch re- 
spectively. Sight is a comprehensive sense and through it 
persons who see receive a synchronous impression of the 
objects at which they are looking. They first see the object 
as a whole and afterwards take in the details. The sense of 
touch is limited to what comes in contact with the finger or 
other part of the body, hence the impression conveyed to the 
‘mind is made up of many individual sensations, or touches, 
which mentally give to the blind their conception of the ap- 
pearance of the object touched. 

The organ of touch is the skin of the whole body, including 
the membranes which line the mouth, the nostrils and other 
internal organs. Under the true skin are minute elevations, 
and investigation proves that these elevations are developed 
to their greatest degree in those parts of the body where the 
touch is most sensitive. Professor Webber, a distinguished 
German physiologist, instituted experiments to test the degrees 
of acuteness of touch in different parts of the body. Dr. 
Webber’s tests have since been confirmed most fully. The 
tests prove that the sense of touch is most acute on the tip 
of the tongue and the tips of the forefingers. Blind women 
may frequently be seen threading their needles with the tongue. 
John Gough, the distinguished blind botanist, used to examine 
all unfamiliar plants with the tip of his tongue, although the 
tips of his fingers were as a rule sufficient for all practical 
purposes. In his old age a rare plant was placed in his hands. 
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After examining it he gave its name, remarking at the same 
time that he had only seen one specimen of the plant before, 
and that was fifty years ago. 

Touch impressions with the blind must be actual im- 
pressions, or as one writer puts it, “ With the blind actuality 
is tactuality.” 

Democritus, the ancient philosopher, was wont to say that 
all the senses were more or less modifications of the sense 
of touch. The truth of this saying is better understood when 
we realize that our special senses receive their impressions 
from the impact upon the organs of external forces. It is 
for this reason that touch is spoken of as the primary or 
mother sense. 

In 1902 Dr. Griesbach, President of the German Associa- 
tion of School Hygiene, made a series of tests in order to 
compare the strength of the sense of touch in seeing and 
blind persons of the same age, and also to compare the touch 
impressions made upon the third, fourth and fifth fingers of 
the blind with those of the first fingers. For these experi- 
ments he used a pair of compasses with delicate rounded 
points, and much to his own surprise he found that the im- 
pressions made by the two points of the compasses could be 
distinguished in the second, third and fourth fingers of the 
blind at a shorter distance than the two points could be 
realized by the forefinger. In other words if the compasses 
were a line apart their points would impress themselves upon 
the forefinger of a blind person as one point, whereas the 
impressions made upon the second, third and fourth fingers 
would be those of two points. 

Dr. Griesbach made many hundreds of experiments as to 
the comparative delicacy of touch in persons with and without 
sight. At the same time he tested the senses of hearing and 
smell. He sums up the results of his investigations in the 
following paragraphs which are herewith quoted in full: 


1. “In the faculty of distinguishing impressions produced 
by touch there is in general no essential difference as regards 
the time free from labor between the blind and seeing. Small 
differences speak in favor of the seeing. 

2. “In persons blind from birth the acuteness of the sense 
of touch is somewhat less than in seeing persons. In a few 
cases the rest of the sensorium also suffers in persons blind 
from birth. 

3. “ The blind have a less acute sense of touch in the tip 
ends of the forefingers than the seeing; and in the blind there 
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is a difference between the two forefingers as regards the 
faculty of receiving impressions. 

4. “ The blind need, especially as regards the hands, a 
stronger impression than the seeing if a distinct impression 
of touch is to be produced. 

5... In the faculty of locating the direction of sound there 
is no difference between the blind and the seeing. 

6. “ The ability to locate the direction of a sound varies in 
the blind as much as in the seeing and in both is to a very 
great degree shaped by the individuality of each person. 

. “As a general rule the direction of a sound is determined 
by the blind and seeing more accurately by hearing with both 
ears than only with one ear. 

8. “ There is no difference between the blind and seeing 
as regards the distance at which a sound can be heard and 
located. 

g. “There is no relation between the distance at which 
sounds can be distinguished, and the ability to locate them 
either in the blind or seeing. 

10. “ There is no difference between the blind and seeing 
as regards the acuteness of the sense of smell. 

11. “ The blind to a greater degree get tired by manual 
labor than, the seeing of the same age. 

12. “ The blind of the same age get tired quicker by manual 
labor than by mental work. This is not the case with the 
seeing of the same age. 

13. “ There is no essential difference in the degree of tired- 
ness by mental work between the blind and seeing of the 
same age. Slight differences speak in favor of the seeing.” 

The general public are wont to attribute to those who are 
blind marvelous faculties of touch and hearing. In these 
respects the blind are regarded as abnormal and everything 
that is done by them is considered more or less wonderful. 

On the contrary Mr. Kunz, a German educator of the blind, 
endeavors to establish in his booklet dealing with the Physi- 
ology of the Blind that persons deprived of sight have a less 
sensitive touch, and less acute hearing than persons with 
sight. The apparent contradictory fact that persons with 
sight are unable to read point print, which the blind read 
without difficulty, he tries to explain away by saying “ that 
the finger of a person with sight having a very acute sense 
of touch will also feel the weaker impression of the letters 
of either side and will mix up these letters, i. e., not knowing 
which points belong to one and the same letter, whilst a 
finger not possessed of so acute a sense of touch will hardly 
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take notice of the weaker impressions produced by the letters 
of either side.” 

Believing that Mr. Kunz’ premises and conclusions were 
incorrect and admitting that the sense of touch of persons 
with sight might be quite as sensitive as that of those without 
sight, | made a number of experiments with point letters 
placed at such a distance apart that the finger could cover 
not more than one letter at a time. The result proved that 
persons with sight perfectly familiar with the characters of 
the Braille alphabet were unable by touch, unaided by sight, 
to readily recognize the letters, whereas the blind person 
recognizes them without the slightest difficulty. In view of 
these experiments I came to the conclusion that while from 
a physiological standpoint the impressions made by touch 
upon the blind and seeing might be equal in strength and 
accuracy, the touch of the blind was psychologically reinforced 
by the mental faculties of attention and discrimination, hence 
they read with ease that which could not be deciphered through 
touch by the person with sight. 

We frequently speak of the trained and educated eye, mean- 
ing thereby, not that the power of sight has been increased 
but that the power of observation has been acquired. In 
like manner the sense of touch is not keen until it has been 
taught to habitually observe. Our senses are not quickened 
by blindness, but they may be developed to a remarkable 
degree by careful and systematic training. Dr. Alexander 
Fraser says: “The senses, and indeed the whole nervous 
system are nothing more than a system of communi- 
cation—in the psychological realm, communication _ be- 
tween the world without and intelligence within. The 
mind is dependent for its development on the senses only 
in this sense and not absolutely. It is dependent on them 
much in the same way as we are dependent on our habits. 
We are helpless without our habits and find it most difficult 
to do things in new ways—but not impossible. The associa- 
tion between the mind and the senses as existing today is an 
historical one and a good one, but not the only one that might 
have been, and are we quite sure that it is the best one? 

“Tt seems to me that in this wonderful plasticity of the 
human mind and its merely relative, historical dependence on 
the material senses, lies the hope of the blind, and it seems, 
too, that the most promising field for the realization of that 
hope is in the psychological study of not merely the sense 
phenomena but of the higher functions of the mind.” 

The intellectual superiority of the sense of touch as com- 
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pared with the senses of taste and smell is apparent, the 
impressions of the former being in all respects more clearly 
defined. 

The power to retain in the memory sensations of touch is 
shown by the blind recognizing individuals after many years 
by shaking hands with them. 

Prescott, the historian, was wont to say “that the world 
of the blind is circumscribed by the little circle which they 
can span with their own arms; all beyond has for them no 
real existence.” I cannot concur with this view of the limi- 
tations of the world of the blind. From an intellectual stand- 
point Prescott disproved his statement, having extended the 
confines of his world so as to include Spain, Mexico, and 
Peru. Even from a physical standpoint the world of the 
blind is circumscribed by hearing rather than by touch. 

Through the sense of touch blind persons acquire an un- 
limited amount of knowledge. They also enjoy many sen- 
sations of pleasure, and experience other sensations less agree- 
able. Smoothness and softness are sensations which excite 
emotions of pleasure, while hardness and roughness arouse 
emotions akin to pain. 

Blind persons frequently avoid contact with trees and posts 
on the sidewalks, and with other objects in their homes through 
being made aware of such obstacles by the impression made 
upon their faces from the sudden condensation of the air. 
In walking we drive before us a slight wave of air. This is 
pushed on until it strikes a solid body, then the wave of 
air is thrown back upon the face and produces a slight sensa- 
tion which is at once taken as a warning by the blind pedes- 
trian. This facial sensation is not necessarily confined to 
persons who are blind but is occasionally experienced in the 
dark by persons with sight. 

Sight has been well designated as the Queen of the Senses. 
Psychologically it is a characteristic of vision that it presents 
objects in synthesis while all the other senses represent them 
in parts. 

hose who are blessed with sight receive much valuable 
knowledge subconsciously and in this respect are at a great 
advantage as compared with those deprived of sight. 

To man in general light is regarded as one of the purest 
of organic gratifications. This is admirably voiced by the 
old Hebrew writer who says: “The light is sweet, and a 
pleasant thing it is for the eyes to behold the sun.” 

With the congenital blind it is impossible to imagine light. 
It is equally impossible for them to imagine color. Many 
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erroneous statements as to the ability of blind persons to dis- 
tinguish colors by touch have been given wide publicity, but 
upon investigation it has been proved that the discrimination 
in selecting fabrics of different colors was dependent entirely 
upon the texture of the materials. The blind have learned 
by experience that the dyes used in various cloths make the 
surface hard, rough, smooth or silky. A red dye used upon 
certain material will always make the surface rough, whereas 
a green dye used upon a similar material will make its surface 
appear very smooth. It is therefore not surprising that blind 
persons have been credited with the faculty of telling color 
by touch. Color is a constant creation dependent entirely 
upon light, hence if the blind cannot see light they cannot see 
color and as they cannot recognize light by touch it is obvious 
that they cannot recognize color. 

The sense of hearing is to the blind of the very highest 
value. Through it social intercourse with their friends is 
made possible. Through-this sense they enjoy many of their 
greatest pleasures, such as the singing of birds, the hearing 
of music in all its forms and the sounds of nature with which 
they are surrounded. The sense of hearing coupled with 
the faculty of attention enables blind persons to move through 
the: streets with comparative ease and safety. They note the 
vehicles that pass along the highway and can readily recognize 
the various sounds made by the tramcar, automobile, carriage 
or heavily laden dray. They likewise recognize those who 
may pass them on the sidewalk. To judge by the step on 
the pavement this one is carrying a heavy burden. The light 
step of a child is noticed, as is also the faltering step of an 
aged person. The trained ear learns to estimate distance, 
to judge direction and to be warned of a possible danger. 
Appreciation of the intensity and pitch of sounds has also 
proved most helpful. There is no need of further accentu- 
ating the value of hearing to the blind. It is the channel 
through which they may receive a very great part of their 
education. The possession of this sense enables the blind to 
follow many occupations and to achieve success in many walks 
in life. Every blind person thanks God for being able to hear. 

I do not think that the sense of smell is developed in the 
blind to any remarkable degree, but with the deaf-blind its 
acuteness has enabled them to recognize odors which are 
absolutely insensible to other persons. Laura Bridgeman, 
the ‘famous deaf-mute of the Perkins School for the Blind, 
would instantly recognize anyone that she had met before 
‘by the smell of his hand or glove. If she met a stranger 
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she invariably smelled his hand, and Dr. S. G. Howe asserts 
that the impression made upon her. was so strong that she 
could recognize him long after by smelling his hand, or even 
his glove if just taken off. The blind deaf-mute, James 
Mitchell of Scotland, possessed a remarkable keenness of scent 
which enabled him to discover by smell the presence of a 
stranger in a room. It is said that he could point out the 
part of the room in which the stranger stood. Julia Brace, 
according to Dr. Howe’s record, possessed the most acute 
sense of smell of anyone with whom he ever came in contact. 
“She smelled at everything which came within range of the 
— and never forgot anyone with whom she had shaken 

It has been well said by Rousseau in contrasting taste and 
smell, that taste is the only sense which has nothing to say 
to the imagination. Odors excite the imagination and affect 
us not so much by what they furnish as by what they lead 
us to expect. 

It is a somewhat remarkable fact that blind persons retain- 
ing the power to visualize always see in their dreams. These 
persons may be entirely blind and have been blind for many 
years, but in dreams they have perfect sight. The congenital 
blind when dreaming recognize no change between their 
waking and sleeping hours. 

I trust as educators of the blind we will more and more 
realize that the congenital blind are dependent for first hand 
knowledge upon models of all kinds, simple and complex, and 
that their education along the lines of touch impressions 
should be pursued systematically. I also trust that we may 
fully realize the pleasures and advantages derived by a ma- 
jority of the youthful blind from the power to visualize and 
that efforts will be made to discover means whereby this 
power of visualization may be strengthened and made perfect. 

The psychology of the blind opens a wide field for experi- 
ment and investigation and I feel confident that in the future 
this special branch of psychology will receive more attention 
than it has in the past, and that as educators of the blind we 
will hail with pleasure any knowledge gained that may make 
the training of the youthful blind more practical and more 
successful. 

In closing this paper I desire to acknowledge my indebted- 
ness to many eminent psychologists from whose works I 
have drawn inspiration. 
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AN EXPERIMENTAL STUDY OF LITERARY VS. 
SCIENTIFIC TYPES? 


By Garpner MurpHy 


The experiment here described had as its main objective 
the discovery of differences between subjects having a pre- 
dominant interest in and aptitude for literature, and those 
having a predominant interest in and aptitude for science. 
In particular, it sought to discover diagnostic characteristics,— 
traits which invariably belong to one or the other group, and 
to its members only, so that the application of the test to a 
given subject would make possible, to some degree, a deter- 
mination of his aptitudes. It was also hoped that the experi- 
ment would show certain well-defined differences between 
persons chiefly interested in aesthetic and emotional activities 
and persons chiefly interested in factual and practical activi- 
ties. The study of this problem was in the main sacrificed 
to that of the first. Probably the data given by the experi- 
ment would help to answer both questions and several more, 
but only a small part of those data has been adequately studied. 
The results which are given by such experimentation seem 
to justify an intensive study rather than a superficial survey 
of the whole field. 

The entire experimental work was done with the word- 
association test. The list used was the first hundred words 
of the Wells-Woodworth standard series,? printed with the 
usual spaces for entering data. The only other materials 
needed were stop-watch and pen and ink. 

The procedure was as follows. When the subject had taken 
his seat on the opposite side of the table from the experi- 
menter, he was given the following instructions: “ I am going 
to pronounce a series of one hundred words. After each 
word please give the word which first comes to you, as quickly 
as possible. For example, if I should say tennis, you might 
immediately say golf or racquet. Only one word is desired, 
and it should be given as soon as possible after my word, 
without deliberation. If there is difficulty in hearing or un- 

1 An investigation carried out in the Yale Psychological Laboratory 


as part of the work in the advanced laboratory course, for seniors. 
2 Psychological Review, Monograph Supplement, Vol. 13, 1910-11. 


239 


LITERARY VS. SCIENTIFIC TYPES 


derstanding any word, please let me know, and I will come 
back to it later. The eyes should be kept closed throughout 
the experiment. There will be a series of ten practice words 
before the actual experiment is begun. Is that all perfectly 
clear?” After any necessary explanations, the practice series. 
was given, and the subject was asked for introspections. The 
experiment-series was then begun. The experimenter’s eyes 
were on the stop-watch except while he was recording answers 
and association-times, for it was found more accurate to 
watch the continuously moving hand than to start and stop 
the watch for each word. The time recorded was the interval 
between the end of the stimulus-word and the beginning of 
the associate, measured-in fifths of a second. If the subject 
gave no associate in five seconds, the word was passed; if he 
failed on several repetitions of the same stimulus (with other 
words intervening) it was called a failure. In computing aver- 
ages of times, failures are classed as 25 (5 seconds). After 
completion of the series, introspections were called for, both. 
for the experience as a whole, and for particular words 
whose introspective explanation seemed of peculiar value. 
The second trial was held at the end of an interval averaging 
forty days. The effect of variation in the length of the inter- 
val will be discussed later. The second trial differed from 
the first in that the instructions and practice series were 
omitted, the subject being asked simply whether he recalled 
the instructions, and helped out if he had partly forgotten 
them. It seemed sufficient if the subject remembered that 
he was to give the first word that came to him, without de- 
liberation, and that he was to keep his eyes closed. Intro- 
spections were again asked for. 

The subjects were forty in number,—twenty-seven seniors 
in Yale College, and thirteen members of the faculty. Of the 
students, eight were specializing in literature, nine in science, 
and ten in other subjects. They were, moreover, classified 
in five groups according to my estimate of their aptitudes and 
interests,—Group 1 those of the decidedly aesthetic and emo- 
tional type, Group 5 those of the decidedly practical type, 
with the other groups intermediate. The estimates were of 
course made before experimentation. They are far from in- 
fallible ; but I have known these men intimately, and a friend’s 
estimate is probably worth more than the fact that they were 
specializing in given branches of the curriculum. In some 
cases I asked the men how they would classify themselves, 
and took their answers into account in my decision. As a 
matter of fact only one subject “ majoring” in literature was. 
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put into the scientific end of the spectrum, and none “ major- 
ing” in science were transferred from that end. Of the mem- 
bers of the faculty, five were professors of English literature; 
eight were .professors of science, distributed as follows: An- 
thropology, 1; Biology, 2; Chemistry, 1; Geology, 1; Mathe- 
matics, 1; Physics, 1; Psychology, 1. The professors of 
English I called Group L, the professors of science, Group S. 
I decided that. there were so many ways in which the types 
might be studied that it would be well to pick out a small 
group of decided representatives of the two types, so that I 
could tell whether it would be worth while to apply a given 
method to the results of the whole forty ;* for if positive 
types gave no valuable results, it seemed unlikely that less 
pronounced types would do so. These two special groups 
were composed of five members each, four members of the 
faculty and a student of unquestionably pronounced tendencies, 
—in the one case a man of very unusual literary capacity 
and feeling, in the other a very brilliant student of science. 
The literary group was called Group A; the scientific, Group 
B. The subjects are referred to throughout by initials. 

Though the method of association-times did not seem prom- 
ising, I thought it worth while to compare Groups A and B 
by this method. The results were as follows: 


Av. time in 5ths Av. time in 5ths 


Gr. A Trial1 Trial 2 Gr.B Trial1 Trial 2 
4.29 Ay A.B.. 8.64 


. 6.61 
6.60 


Av... 6.58 


These figures justify no conclusions as to differences be- 
tween the types, since the group-averages are so nearly equal. 
The scientific group shows greater improvement, but with 
T.B. showing more than any subject in group B, and W.L:P. 
and C.B.T. so nearly equal to L.L.W. and G.A.B., respectively, 


3 Several methods were so applied. Data from thirty-seven subjects 
are used; but the results from the three members of Group 3, the men 
whose tendencies in thé two directions seemed about equal, were not 
significant enough to warrant inclusion here. 


Im- 

prove || prove- 

ment 
J 15.9% 

LSM.. 6.31 6.02 | 46% | RCT 4.52 | 24.5% 

WLP. 5.17 484 | 64% || W.AV 4.66 -| 29.5% 

CBT. 5.67 5.08 | 14.1% || LL. 5.63 | 14.7% 

Av... 6.18 5.20 15.9% | 13 | 22.0% 
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we obviously have no diagnostic characteristic. The results 
did not seem to justify the application of this method to the 
other subjects. 

An investigation to discover whether there were marked 
differences between the groups in the number of repetitions 
(of the same associate to a given stimulus as it appeared in 
the two trials) gave the following results. (Changes from 
singular to plural in nouns, and vice versa, and changes from 
present to past tense in verbs, and vice versa, were counted 
as repetitions; otherwise only exact reproductions were 
allowed.) 


Here we have a distinct difference in the group-averages ; 


_ and also, if we take our total average, 40.5, we find 
that four of Group B fall above it, and four of Group A 
below it. With only two atypical subjects out of ten, the 
method seemed to deserve application to the remaining sub- 
jects,—that is, to Groups L, 1, and 2, on the literary side, 
and Groups S, 4 and 5 on the scientific side, omitting those 
subjects who are also members of Groups A and B, and have 
been studied as such. The results: 


Mig; 


= 


Here we have results of the same character, though not 
quite so pronounced. Before drawing conclusions, however, 
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Literary Scientill d 
L.....45 
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I wanted to make sure that the varying interval between trials 
was not vitiating the significance of my results. A comparison 
of the five subjects having the longest interval with the five 
having the shortest interval gave these data: 


Period Number i i Number 
repeated repeated 


53 days 42 
53 days 38 
52 days 33 
50 days 43 
49 days 28 


51.4 days 36.8 


The average repetition is slightly greater when the period 
averages nearly twice as long. Since the individual variation 
is more than great enough to balance what losses take place 
in the interval from 29 to 51.4 days, such losses cannot be 
considerable. Returning to the results of the repetition-study, 
I think we are justified in concluding that the scientific subjects 
tend as a group to repeat a larger number of associates, but 
the intra-group variation is so large, and so many subjects are 
atypical, that we have no reliable diagnostic test herein. Of 
the 27 subjects studied in the latter comparison 18 were 
typical, 9 atypical. It will be remembered that the former 
comparison (Groups A and B) gave 8 typical to 2 atypical. 

In the Kent-Rosanoff experiment,* tables were compiled 
showing the number of subjects giving each reaction-word 
which was associated with each stimulus. It seemed possible 
that the groups might vary in “ community,”—that one group 
might give more commonplace words than the other, one 
group choosing obvious associates, the other abstruse asso- 
ciates. For this comparison I used the ten Kent-Rosanoff 
stimulus-words which appear in my hundred words from the 
Wells-Woodworth series. Using the results of both trials, I 
had thus 20 associates for each subject. The figures used in 
the Kent-Rosanoff experiment to measure community were 
the number of subjects out of a thousand who gave a par- 
ticular associate to a given stimulus. The averages and 
medians® given below are derived simply from these figures 
for the twenty associates given. 


* American Journal of Insanity, Vol. 67, 1910. 
58 The median is half the sum of the tenth and eleventh numbers. 


: Five 
longest 
BSR... 2. 3idays 24 
R.W.W....| 31 days 31 
J.W.F.....| 29 days 32 
D.U.H....}| 28 days 43 
| E.N.L.....| 26 days 45 
Av...... | 29 days 35 
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Group A 
Subject Average Median 
28.98 154 


22. 
26. 
55. 
42. 


5 
5 
5 
5 
2 


60. 


Here we have a decided difference between groups, the dif- 
ference being more apparent by using medians. Taking the 
median® of the ten subjects’ medians, or 74.8, and comparing 
each subject with this, we find eight typical, two atypical. 
This method was applied to the other subjects, with these 
results : 


Average of “medians of community” for 
10 literary subjects 
17 scientific subjects 


The same difference is apparent, but is not large enough to 
be conclusive. A good deal of study of this problem by dif- 
ferent combinations of averages and medians showed through- 
out an unsatisfactorily small margin. For example: 

Average of ‘‘average of community”’ for 
10 literary subjects 
17 scientific subjects 

On the whole, I think it probable that we have here an 
indication of the same tendency that was so pronounced in 
the case of Groups A and B, but we cannot be positive, and 
we certainly have not a good diagnostic test. Another way 
of studying community was to count the number of individual 
words which were used by the groups in answer to each 
stimulus ;—if all five members of Groups A and B give the 
same associate, we count one; if all gave different associates, 
we count five. So the group having the smaller total for the 
hundred words will have the larger community within itself — 
i. e., less variation. Using the data of trial 1, this comparison 
gave the literary group 405, the scientific group 378. Again 
a larger scientific “community.” All the evidence seems to 
be of the same kind, yet it is inconclusive. Taking this 
problem as a whole, I think we may say that a tendency to 
greater commonplaceness of associates on the part of the 
scientists is “ highly probable.” 


* Half the sum of the fifth and sixth numbers, 


Group B 
Subject Average Median : 
HAB....... 40.97 173 
W.A.W...... 37.97 166 
Av........ 25.16 Av........ 35.75 131 1 


244 MURPHY 


Closely connected with the preceding comparison is the 
number of “ individual reactions,’—associates not given by 
any other subject. This would mean of course, in my ex- 
periment, associates which do not appear at all in the Kent- 
KRosanoff tables. Group A gave 21 such associates, Group B 
gave 9. The 10 remaining literary subjects gave 29, or an 
average of 2.9; the 17 remaining scientific subjects gave 46, 
an average of 2.7. Again the results from the larger groups 
are not as positive in their indication of differences as are 
those from Groups A and B,—though similar in kind. Prob- 
ably the literary subjects tend to more individual reactions,— 
a result in harmony with the conclusions as to “ community.” 

We come now to classifications of the associations, and 
problems connected therewith, a much more hopeful, as also 
a much more difficult task. First, as to grammatical consid- 
erations pure and simple. Wreschner,? and more recently 
sutherland,’ have used the method of classifying associations 
on the basis of the parts of speech to which stimulus and 
associate belong. Since all the stimuli in my list fall under 
the heads noun, adjective, verb, and adverb, and answers may 
be in any of the parts of speech, I have thirty-two classes, 
as shown below. Three notes are necessary to an understand- 
ing of the classification. (1) There are in my list 58 nouns, 
20 adjectives, 20 verbs, and 2 adverbs. (2) Some of the 
stimuli which are commonly used as nouns were apperceived 
by the subjects as verbs. My classification is on the basis 
of the way the subject apperceived them. A few cases leave 
this an open question, but they are so few as to allow no 
chance for serious error. (3) Where the totals do not equal 
too, the difference is the number of the subject’s failures. 
The following is a typical classification. 


W.L.P. TRIAL 1 
Associates 


16 
1 11 1 
1 


If we start at the upper left hand corner and read down 
and to the right along a diagonal (49-16-11), we shall have the 


7 Zeitschrift fiir Psychologie und Physiologie der Sinnesorgane; Er- 
ganzungsband III, Theil 1 u. 2. 

§ Sutherland, A. H., A Critique of Word Association Reactions. 1913, 
Menasha, Wis., Geo. Banta Pub. Co. 


Stimulus Noun Adj. Verb Adv. Pron. Prep. Conj. Intj. 
Adjective....... 6 Fe 
Adverb......... 
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symmetrical associations, where stimulus and associate are 
members of the same part of speech. Now compiling such 
tables for Groups A and B for the first trial, we have: 


Group A. Averages 


Associates 
Stimulus Totals 
Noun Adj. Verb Adv. Pron. Prep. Conj. Int. 

Totals.... 63.4 18.0 14.2 2.6 .... 2 4a, ok 

Total symmetry, 77.2; 


Group B. Averages 
Associates 


j. Verb Adv. Pron, Prep. Conj. Intj. 


23.8 13.0 2.8 2 
, 74, 2; symmetry varies from 60 to 87 


This is of course enough to show that symmetry is not a 
diagnostic character. But some of the grammatical relations 
show enough difference between the groups to justify further 
work with this method. I therefore added the results of trial 
2 for Groups A and B, taking the totals for each class of 
association. 
Group A 

Associates 
Verb Adv. Pron. . Conj. 


Adjective....... 73 «123 4 
% 13 87 
Adverb......... 2 1 3 oll 2 


Group B 
Associates 
Verb Adv. Pron. Prep. Conj. 

3 
7 
15 


2 
. 68 19 


Totals.... 58.8 2 98.8 ] 
Total 
Stimulus Noun Adj. Intj. | 
Noun. 455 61 2 


246 MURPHY 


We have here three well-defined differences. (1) When 
nouns are stimuli, the scientific group gives a very much 
larger number of adjective-answers than does the literary 
group; the proportion of noun-adjective to noun-noun asso- 
ciations is for the scientists 61/455, or 13.4% ; for the literary 
people, 18/521, or only 3.5%. (2) When adjectives are given 
as stimuli, both groups give more adjective-answers than noun- 
answers, but the proportions are strikingly different; for the 
literary subjects there are 59.3% as many adjective-noun as 
adjective-adjective associations, for the scientists, 23.2%. (3) 
When verbs are stimuli, the literary subjects give slightly 
more noun-answers than verb-answers, while the scientific 
subjects give nearly twice as many verbs as nouns, the pro- 
portions of verb-noun to verb-verb associations being 112.6% 
and 54%, respectively. These figures are much more prom- 
ising for the purposes of a search for diagnostic characters. 
I decided to apply each of these three criteria to each member 
of Groups A and B, to find out whether the variation within 
the groups was so large as to vitiate the significance of the 
totals. I counted a subject typical in those characteristics in 
which his percentage approximated his group average, atyp- 
ical in those in which he was nearer the average of the other 
group. In order to have exact standards to judge by, I called 
a subject undecided (marked with a dash—) if there was a 
difference of less than 5 between his percentage and the per- 
centage marking the geometrical mean between the averages 
of the two groups, typical if his percentage varied by more 
than 5 from this mean in the direction of his group, 
atypical if he varied by more than 5 in the opposite direc- 
tion. For example, if Group A had a percentage of 15 in a 
given proportion of two kinds of associations, and Group B 
had a percentage of 60, a member of Group A would be 
called typical if his percentage were between 0 and 25, un- 
decided if between 25 and 35, atypital if above 35. This 
method gave the following results. (t=typical, a=atypical.) 


Group A _ Group B 

Noun- Adj.- Verb- Noun- Adj.-  Verb- 

stim. stim. stim. stim. stim. stim. 
a G.A.B t a t 
t t - H.A.B a t 
L.S.M.. t t t R.C.T t t a 
W.L-P... - t t W.A.W t a t 
Cae... t a t L.L.W a t t 


This means that every subject except J.C.A. has a majority 
of the typical characteristics of his group. In other words, 
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if we used these three criteria on subjects unknown to us, we 
could at this rate diagnose correctly in nine cases out of ten. 
Of course a failure in one case means that we have not a per- 
fect test. J.C.A. is not a decided type, as he has a great 
interest in physics, and in scientific and factual things in 
general, but this is of course rather a lame excuse. The fact 
that the test works in nine cases means, however, that we 
have a good working-basis for a thorough-going diagnostic 
test. And there is no question that we have general tendencies 
here which are very pronounced, as the totals showed. If 
time had allowed, I think this method would have merited 
further study. 

The customary classification of word-associations has been 
confined to from five to fifteen classes,—all the rest being 
called “ miscellaneous.” One classification gave 44% of the 
associates as “ miscellaneous.” Even Miss Fiirst’s classifica- 
tion,® which is as far as I know the most thorough-going yet 
made, gives only 15 classes, and the Wells-Woodworth classi- 
fication’® gives only five, with one of these subdivided into 
five. The usual classification is something like this: 


. Definition. 

. Predicate adjective. 
. Subordination. 

. Supraordination. 

. Speech-habit. 

. Defective reactions. 
. Miscellaneous. 


In view of the vast number of possible ways of associating 
words, such a classification must throw into its last category 
not only many associations, but many groups of associations, 
coordinate with those given, and often equally, or nearly 
equally, important. It seems to me that the large number of 
miscellaneous associations is not due entirely to the difficulty 
of deciding where to put the associations, but in part to the 
failure to separate perfectly clear-cut classes as such, and to 
treat them as a part of the material used in computing re- 
sults. For example, the association lion-tiger is common and 
normal; why should we call it “ miscellaneous’’ any more 
than lion-animal, which we call “ supraordination?” Accord- 
ingly, some classifiers have added the class “ codrdination ” 
to include such associations. It seems to me that an extension 


9In article by Jung, American Journal of Psychology, Vol. 21, April, 
1910. 
10 Psychological Review. Monograph Supplement, Vol. 13, 1910-11. 
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of this principle will make the association-test a good deal 
more useful. The task is to make the new classes and add 
them on, cutting down the miscellaneous group. This does 
not mean necessarily the grouping of any associations whose 
true category is questionable; it means only that the groups 
which are definite be labeled and defined as separate groups. 
There will of course always be a miscellaneous group, because 
there are always associations which may have come about 
by any one of two or more associative processes. The classi- 
fier must be ready to put associations into this class if their 
nature is open to serious question. It is well to have two 
or more persons classify the results, and throw out those 
associations about which there is disagreement. But where 
the true category is not open to serious question, I would make 
the classes as many in number as need be to classify all 
answers which can be accurately classified. 

Accordingly I set out to make a new classification. I shall 
first give it as it stands** entire, and then explain it, in so far 
as a thing so fearfully and wonderfully made can be explained. 


I. Meaning-associations. 
1. Contiguity.12 
A. Spatial. 
a. Contiguity of separate things: bottle-cork, burglar- 
window. 
b. Selection of part of situation presented by stimulus: 
bottle-neck, cap-lining. 
c. Enlargement of situation presented by stimulus: table- 
room, blood-wound. 
d. Locating the situation presented by stimulus: omelet- 
Commons, music-Woolsey.1% 


B. Temporal. 

a. Contiguity of two concepts, neither containing an idea 
of time, but associated by time-contiguity: death- 
doctor, dismay-disaster. 

b. Association of a concept with a time-idea. 

a. Locating in time the situation presented by stimu- 
lus: gift-Christmas, fish-Friday. 

b. Naming of a situation appropriate to a time-idea 
in the stimulus: occasion-speech, night-steal. 


11 Following the name of each class. I give two illustrations, with 
a brief explanation in a foot-note, where this seems necessary. The 
illustrations are from the actual data of the experiment, where these 
could readily be found. 

12 Of course this refers to contiguity within the situation indicated 
by the pair, not to the psychological origin of the association. In the 
same way, Class 3, “ opposites” is not meant to imply that this form 
of association is not reducible to a simpler form; and so on with the 
rest of the classes.. 

-* Refers to Woolsey Hall. 
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2. Similarity. 
A. Synonyms. 
a. Exact: snake-serpent, purpose-aim. 
b. Approximate. 
a. Same part of speech and coordinate in extension :1+ 
delicate-fine, prefer-choose. 
b. Same part of speech, but not coordinate in exten- 
sion. 
—. Increased extension:15 indecent-bad, crime- 
harm. 
=. Decreased extension:1® prospect-landscape, 
true-straight. 

c. Different part of speech; expensive-cost, end-last. 

B. Members of a class having a quality in common: produce- 
concoct, tiger-lion. 

C. Meanings more distantly related but distinctly similar: 
thick-heavy, dark-black. 

3. Opposites. 
A. Exact: expensive-cheap, rich-poor. 
B. Approximate :17 unfair-justice, unseen-visible. 
4. Members of a common pair, not opposites. 
A. Associated by contiguity :18 lightning-thunder, tar-featheis. 
B. Associated by similarity: man-woman, eating-drinking. 
5. Subordination: instrument-flute, satisfy-pay. 
6. Supraordination: cedar-tree, nourish-provide. 
7. Cause and effect. 

A. nee denoting cause: stretch-tired, indecent-ex- 
posed. 

B. Reaction-word denoting effect: pinch-scream, bashful- 
blushing. 

8. Particular person or thing as representative of a general idea.1® 

A. When stimulus is a noun:?° music-piano, ham-Armour. 

B. — stimulus is an adjective:?° tough-beef, perverse- 

evil. 

C. When stimulus is commonly used as a noun, but used by 
the subject as though it were an adjective: ham-omelet, 
hip-joint. 

9. General idea of which a particularized stimulus is representative 
(reverse of 8): acid-chemistry, fish-Christianity. 

10. a which stimulus is composed :22 omelet-egg, rope- 
strands. 


me “ Coordinate in extension ” signifies that neither term includes the 
other. 

15 “Indecent” is a kind of “bad”; “bad” has greater extension. 

16 “ Straight” is a kind of “true”; “true” has greater extension. 

17 Where association is by opposites, but the meanings are not exact 
opposites. 

18 Lightning and thunder are so intimately associated as to be a 
“familiar pair associated by contiguity.” 

19 General idea “music” makes the subject think of a particular 
thing representative of it. 

20 There seems to be no great difference between 8A and 8B psy- 
chologically. 

21 Construed rather broadly. 


249 


MURPHY 


. Noun-stimulus delimited by 


A. Adjective :??. mountain-bald, house-white. 

B. Participle: ham-hanging up, burglar-caught. 

C. Noun used as adjective: instrument-drawing. wagon-de- 
livery. 


. Adjective-stimulus delimited by adverb: good-very, perfect- 


absolutely. 


. Verb-stimulus delimited by adverb: discourse-fluently, follow- 


near. 


. Selection of essential attribute of stimulus.2? 


A. In adjective-reaction: tar-thick, mischief-bad. 
B. In noun-reaction: table-flatness, night-darkness. 
C. In participle-reaction: rope-twisted, tank-drunk. 


. Stimulus as subject of reaction-verb: lightning-strike, fish- 


swim. 


. Stimulus as object of reaction-verb. 


A. Direct object: fish-catch, umbrella-raise. 
B. Cognate accusative: gift-give, ditch-dig. 


. Stimulus ‘as object of action shown by naming agent: house- 


breaker, school-visitor. 


. Stimulus verb with reaction as object. 


A. Direct object: smoke-cigarette, drink-water. 
Cognate accusative: dig-trench, run-race. 

Stimulus-verb with reaction as subject: nourish-food, drift- 
snow. 


. Action appropriate to situation denoted by stimulus. 


A. Reaction in the form of a verb: prospect-look, lecture- 
listen.23 

B. Reaction in the form of a noun: death-despair, grocery- 
orders. 


. Thing appropriate to situation denoted by stimulus; salute- 


cap, drive-whip. 


. Reversal of point of view in verb-action:** satisfy-enjoy, en- 


joy-please. 


. Translation into other languages: sailor-matelot, overcoat- 


25. 


berrock. 


. Reaction as the subject of action implied in noun-stimulus: 


instrument-engineer, dismay-man. : 
Situation appropriate to action denoted by stimulus:25 ride- 
trolley, salute-battery. 


26. Adverb stimulus modifying verb-reaction: again-ran, also-fol- 


27. 


lowed. 
Adjective-reaction referring to same situation as adjective- 
stimulus: dark-cold, deep-salt. 


22 Since some houses are not white, the subject is delimiting his 
stimulus; but since al// tar is thick, he is in this case not delimiting it, 
but selecting an essential attribute. 

28 When there is a lecture one (usually) listens; the two are almost 
a plain case of contiguity, but I preferred a separate class for such 
characteristic reactions. 

24If A satisfies or pleases B, B enjoys it. We simply change our 
point of view. f 

25 Battery is not the direct object of salute, but it is the situation in 
which the subject was used to saluting. © 
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28. Stimulus as source of reaction: tree-sap, grocery-provisions. 
29. Reaction as source of stimulus: ham-pig, rain-clouds. 


II. Pure verbal associations. 
1. Word-contiguity. 
A. In associated order. 
a. Completion of phrase: snake-charmer, glory-hallelujah. 
b. With intermediate words omitted: exchange-robbery,?* 
captain-soul. 
B. In reversed order. 
a. Completion of phrase: cover-under, path-tow. 
b. With intermediate words omitted: lamb-Mary, burning- 
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2. Words of annals class :27 also-not, again-since. 
3. Sound-similarity. 
A. Reaction beginning with same sounds: produce-procure, 
also-allow. 
B. Reaction ending with same sounds. 
a. Rhymes: hash-dash, rich-ditch. 
b. Others: occasion-vocation, scramble-humble. 
C. Other sound-similarities: barrel-arrow, elephant-aliment. 
III. Unclassified: barrel-song, hip-gun. 

Note 1. I have had to give much thought to the question 
of “logical” vs. “ psychological” classification. I think the 
dilemma is often represented as worse than it really is, but 
there is nevertheless a real dilemma ;—if we classify “ log- 
ically,” we may miss a great part of the psychological signi- 
ficance of the results; if we classify “ psychologically” the 
large personal equation of the classifier comes in, and he may 
grossly misconstrue his material, so as to get meanings which 
are the fabric of his own rather than of the subject’s mind. 
I think part of the trouble is due, however, to a confusion 
of a classification of logical relations and a logical classifica- 
tion of psychological relations. I have tried to work out the 
latter in detail (hence the sub-heads, etc.); and I have at- 
rig os to remove the danger of the personal equation (and 
of false classification) by allowing a large unclassified group, 
—cases, in which, to use my previous phraseology, the true 
classification was open to serious question.?* This group also 
includes the reactions which are obviously reverberation-effects 
or answers to previous stimuli, as I classified in each case on 
the basis of the relation of the reaction-word to its stimulus. 


26“ Fair exchange is no robbery.” 
27 The subject seems to think of the stimulus as a short common 
particle, not as a meaning. 

28 Whether I have made this group large enough is nevertheless a 
teal question. As I look over the illustrations given after each class, 
as compiled six months ago, I find some which seem to me quite 
capable of different interpretations. Some of those, however, which 
appear doubtful, were rendered fairly certain by the introspections. 


g 

4 
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Note 2. Where it is not specified whether stimulus or asso- 
ciate is referred to, the latter is-to be understood; e.g., “ 8, 
particular thing as representative,” etc., “reaction-word de- 
notes a particular thing,” etc. 

Note 3. I tried to follow some kind of system in the order 
of classes in “I. Meaning-associations,” and did so up to 
No. 23; the other classes were added one by one, as members 
appeared during the work. 

Note 4. Of course the classification does not claim.to be 
complete. It aims only to cover all the ‘classifiable associa- 
tions in this experiment with these subjects. In fact, I often 
saw where there were possible associates falling under classes 
or sub-classes in which no actual associates were given. It is 
distinctly a tentative list, and is offered as a suggestion. I 
am certain that it contains many imperfections, and hope that 
it will be critically tested and amended. 

Note 5. By “ meaning-associations” I designate associa- 
tions in which the meaning of the two words is the reason for 
their association, as distinct from their form as words. They 
are immensely in the majority. Where the words as such, 
not their meanings, are associated, I call the process pure 
verbal association. For example, to the stimulus “ watchful ” 
the answer “shepherd” is an illustration of the former; 
“ waiting,” of the latter. All of the “ verbo-motor”’ category 
belong, of course, under my second main division, but I did 
not designate such a class, because it seemed impossible to tell 
whether the association of two words in this way is really 
motor. A good many subjects get visual images, and it is 
quite possible that these determine the associations. If the 
classifier means by “ verbo-motor” simply that one word as 
such (not a meaning) causes the pronouncing of another, there 
is no difference between the old classification and the new 
except that the new one is subdivided into several classes. f 
think, however, that the “ verbo-motor ” category has usually 
meant simply “ speech-habit.” And I do not see how any 
one can be sure that such 7n association as merry-widow, for 
example, is not as much due to seeing the words together as 
to pronouncing them together. I think it is a mistake to allow 
any words in the “ verbal ” group unless it is certain that they 
are due to such purely verbal associations, for many an ap- 
parent verbal association may be improvised as a meaning- 
association. I decided, therefore, (1) to class words on their 
meaning-relation where that seemed of primary importance 
in the actual determination of the answer which the subject 
gave, (2) to class them as verbal associations when, and only 
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when, they showed distinct evidence of such character, (3) 
to allow a large unclassified group for words as to whose 
true status I was uncertain. E. g., black-white would be 
classed as a meaning-associate, in spite of some probable pure- 
verbal quality; watchful-waiting would count as a verbal 
association, while crime-punishment would be unclassified. 

Note 6. It will be observed that the classification aims to 
consider always what is in the subject’s mind, in so far as 
this can be ascertained. Introspections were of course of great 
help in some cases where the relation of the two words was 
obscure. Since the classification aims in this way to be “ psy- 
chological,” I have not hesitated to use the word “ situation ” 
in the sense of the whole mass of imagery which the stimulus 
brings to the subject’s mind. I hope that the word has not 
been used too loosely, and that I have not supposed there were 
given elements in the “ situation ” unless I had evidence for it. 

I first took the reactions which the subjects of Groups A 
and B gave on both their trials, i. e., the “ perfect reproduc- 
tions’ (allowing, as before, changes in tense and number), 
about 10X40, or 400 associations.?® I thought these would 
probably be more sure to be typical of the subjects. The re- 
sults are given in the following chart. 

The results show definite p> Seca between the groups im 
the following respects : 


(1) The number of associations by contiguity is much larger 
for the literary subjects, the totals being 30 to 17; though 
the “ contiguity of separate things ” shows a slight advantage 
for Group B, it is more than balanced by the other three 
classes. 

(2) Group B shows many more associates which are “ mem- 
bers of a class having a quality in common with the stimulus,” 
the comparison giving them 24 to Group A’s 10. 

(3) Group B has over twice as many opposites, having 
46 to Group A’s 19 exact ones, and 5 to Group A’s I approxi- 
mate one, or a total of 51 to 20. 

) “ Members of a common pair associated by similarity ”” 
show 26 for Group B, 7 for Group A. 

(5) Literary subjects show not a single associate delimiting 
a noun-stimulus, while scientific subjects show 6. 

(6) Group A has 10 associates which name the object of 
a stimulus-verb; Group B has but 4. 

(7) Group A has only 1 “ word-contiguity ” association ; 
Group B has 10. 


29 Actually a few less, on account of failures. 
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These results seemed to me distinctly promising in the 
search for a diagnostic test. It will be noted that I have in- 
cluded no results in which there was not an absolute difference 
of at least 5, and a proportional difference of at least 50% 
(larger number half again as large as smaller number). In 
every case but the first one, the larger number is more than 
twice as great as the smaller. I now applied the same method 
of classification to the reactions which were not repeated,—the 
associates given in either trial 1 or trial 2, but not both. This 
meant the classification of about 1,200 more associations. 
(The average number of repetitions being 40, the average 
number of non-repeated associations from one subject is 200 
—[40X2]=120). I give below the sum of the results for 
repeated and non-repeated associations. The results for the 
repeated associations were of course doubled before being 
added to the others. 

The following results are apparent: 

(a) Every one of the four classes in space-contiguity and 
of the three in time-contiguity shows a balance in favor of 
Group A. The total number of contiguity-associations is, for 
Group A, 175, for Group B, 91. 

(b) The number of synonyms is about the same for the 
two groups, this applying to the separate classes as well as 
to the total number of synonyms. 

(c) Group B has g1 reactions of “members of a class 
having something in common with the stimulus;” Group A 
has but 54. 

(d) Group B gives 132 exact opposites to 66 for Group A, 
just twice as many, and 34 approximate opposites to Group 
A’s 9,—a total of 166 to 75. 

(e) Group B gives 62 “members of a common pair asso- 
ciated by similarity ;’ Group A, 22. 

(£) Group A leads by a gc margin in 
having 44 to 25 for Group B, and in 

(g) “ Supraordination,” having 23 to Group B’s 13. 

(h) When adjective-stimuli are given, literary subjects are 
much more likely to give an answer naming something appro- 
priate to that adjective ; the numbers are 49 to 23, respectively. 

(i) On the other hand, when noun-stimuli are given, scien- 
ps _— are much more likely to delimit it by an adjective 

22 to 5), 
( (j) a they are more likely to select an essential attribute 
19 to II). 

(k) Literary subjects give more nouns as the subjects of 

stimulus-verbs (27 to 19). 
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(1) Scientific subjects give over twice as muny “ word- 
contiguity ” associations completing a phrase (29 to 14),— 
the commonest class of the pure verbal combinations. 

Although I have drawn no conclusions except where there 
were considerable margins, I think conclusions (g), (i), (j), 
and (k) above had better be thrown out, because the variation 
within the group is so large in comparison with the difference 
between the group-averages. The others, except of course 
(b), are, I believe, clear-cut differences between the types, 
large enough to be of value in establishing group-differences. 
The following is an application of these results to the ten 
subjects, to find how good a diagnostic test we have here. “a” 
and “t” are again used as markers, the criterion being as 
follows: a geometrical mean is taken between the two group- 
averages; if the difference between the subject’s rating and 
this mean is less than 10% of the magnitude of the latter, 
he is called undecided; if he varies more than this he 
is marked on the basis of the direction of his variation, 
whether toward his group or away from it. If Group A 
averages 20, and Group B 8o, a literary subject less than 36 
is typical, from 36 to 44 undecided, above 44 atypical. The 
headings of the columns below refer to the conclusions as to 
group-differences which we have just drawn. 


(d) (h) (1) Net results 

t a aoa atypical 
t typical 

a typical 

t 
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typical 


atypical 
typical 
typi 
typical 
typical 


Here we have eight subjects typical, two atypical, and 
these two only by a margin of four atypical to three typical 
characters. But of course the test is unsatisfactory as long 
as it makes two subjects out of ten atypical. I therefore 
decided to amend it by omitting any characteristics which 
showed more than three atypical subjects out of ten. This 
means throwing out the last one, column (1). By doin 
so we find J.C.A. of undecided status, 3 to 3, and G.A.B. stil 
atypical. But it means that not a single other subject has 
more than one atypical characteristic out of. six, and five 
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have no atypical characteristics. Class (e), “ members of a 
common pair associated by similarity,” gives us “typical ” 
in all ten subjects; it is therefore the best diagnostic test we 
have yet encountered. Class (f), “subordination,” gives 
eight typical, one atypical, and one undecided. The applica- 
tion of these two criteria alone would give us nine typical 
subjects, and one undecided,—J.C.A., whom we found to be 
the one atypical subject in our classification on the basis of 
the parts of speech. 

Some experimenters have gone into the matter of reactions 
by proper names, and have attached considerable significance 
to such reactions. This method was applied to Groups A 
and B, with these results: 


Signification of proper name 
Places Physi- 
Per- Na- Ci- not cal 
ties cities Misc. be 


0 
1 
0 
0 
1 


2 0 


Though we have of course no diagnostic character here, 
the great mass of proper names from L. S. M., who has been 
so distinctly typical heretofore, made me think it worth while 
to try this method with the other subjects. The totals for 
the groups were as follows: 


Signification of proper name 
Places Physi- 
Per- Na- Ci- not 
sons tions. ties cities Times things Misc. Totals 


Li or. . 0 0 12 1 0 7 52 

Seientibe. 11 2 1 11 3 0 5 33 
With ten literary subjects giving 53 proper names to 33 

for seventeen scientific subjects——an average per person of 


om A tal 
0 
0 1 1 2 0 4 
Loam... 0 3 9 2 1 23 
wis... 1 0 0 0 0 1 2 
Cm... 38 0 0 1 0 0 3 
Totals. 10 0 4 11 4 2 32 
B 
GAs... 3 0 2 0 0 1 6 
ear... © 1 0 0 0 0 1 
a 0 0 0 0 0 2 
W.A.W.. O 0 0 0 0 0 0 
Licw... © 0 0 0 0 0 0 
Totals. 4 1 P| 1 9 
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5.2 against 2.0, there seems no question that we have a real 
difference in group-tendencies. The personal variation is too 
large to make the test of great value in individual cases, how- 
ever clear the results might be as to the groups. A glance 
at the results shows that the difference between the groups 
lies iri the proper names which refer to persons, the others 
being about equally distributed between the two groups. I 
therefore set out to see whether the literary subjects gave 
more reactions-in-general referring to persons, aside from 
proper-name answers. Do they use many words like soldier, 
baby, architect, mother,—words signifying people? This study 
was made first by means of the associations from adjective- 
stimuli,—to see whether adjectives giver were made by the 
subject to refer to persons or things. I did not get enough 
material here to justify any conclusions, so I undertook the 
matter on a larger scale, counting all the common-noun reac- 
tions from Groups A and B. The results: 


Signification of noun 
Non- 


Physi- physi- Ab- 
cal cal Numer- stract Human Ani- Unclass- 


0 

38 12 1 
36 14 
11 
17 3 


38 
31 


8] naord 


A fine case of absolutely negative results. Apparently the 
tendency to refer to persons, which characterizes Group A, 
is limited to particular persons, for the common-noun reactions 
which refer to persons are evenly distributed. 

Jung speaks of predicate-types and definition-types ;*° the 
former react to stimuli emotionally, the latter intellectually. 
He considers the types well-defined and permanent,—that is, 
the members of a type stay in that type on all trials. The 


80 American Journal of Psychology, Vol. 21, April, 1910. 


Group A 
WLP........ 
.......: 
Totals...... 188 53 3 5 17 5 q 
Group B 
| 9 0 1 3 2 
HAB........ 33 11 0 2 1 0 
5 0 1 0 2 
WAW....... 14 0 1 4 1 
..... 12 0 2 3 
Total....... 51 0 7 11 5 
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Kent-Rosanoff experiment yielded some very interesting re- 
sults in this field, but the experimenters were not sure as to 
the permanence of the types,—whether individuals would 
show the same tendencies in later trials. It seemed to me 
that Jung was probably right, and that there might be some- 
thing here of value for my purposes; it might be that the 
literary people, interested in aesthetic and emotional things, 
would tend toward predicates, and the scientists, interested 
in factual things, toward definitions. I found to my surprise 
that on this basis all my subjects were scientists,—all had more 
definitions than predicates, and actually the scientists had 
more predicates than the literary people. Though the results 
throw no light on my problem, they are interesting as showing 
extreme personal variation in the number of predicates. 


Total definitions Total predicates 
(All synonyms, plus supra- 
ordination) (Classes I-11 and I-14) 


Jung is therefore of no help to us in this experiment. But 
that there is such a thing as a predicate-type may, I think, 
be inferred from a glance at R.C.T.’s results! Of these 24, 
11 were given on the first trial, 13 on the second, so that 
the characteristic does not appear to be a temporary variation. 

Some of our methods have proved successful, others have 
not. To establish just how far we have gone towards the 
formulation of a genuine diagnostic test for literary and 
scientific types, I classify the ten members of Groups A and 
B in each respect in which we have thought definite con- 
clusions justifiable as to type differences (except the matter 
of proper-names), using again the criterion of “ typical” vs. 
atypical.” 


Group A Group B Group A Group B 

W.L.P......46 W.A.W.....40 War.....6 

Totals. . .210 183 19 44 

Mean var. 1.6 Mean var. 6.16 
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Parts of 
speech 


Meaning-relation 
(a) (c) () (e) (f) 


Noun-stim. 


Adj.-stim. 


| 
Verb-stim. 


O>> 


>< 


Hye: 
Wer Repetition 


AV. of community# 


Pre Pe 
tt 


| 


3 | 


Totals for typical and atypical 


_ This makes J.C.A. undecided and leaves G.A.B. just over 
the edge on the typical side. We have nine typical subjects 
and one undecided. I think we have made some progress 
towards a diagnostic test.*2 We could improve this by leaving 
out the second column, which has four atypical subjects, onl 
one other column having as many as three. We get the fol- 
lowing scores: 


These ten criteria therefore give every subject as typical. 
Of course, to make sure that we have a real criterion we 
ought to proceed to apply this to a number of other subjects. 
Because of the length of time this would involve, it has not 
yet been undertaken. 

In closing, I give a summary of what seem to me the out- 


31In the results from these two methods the group averages are 
much nearer together than those obtained by other methods. For 
this reason absolute variation on either side of the geometric mean, 
without the use of a margin, has determined whether a subject is 
“typical” or “ atypical.” 

82 A good diagnostic procedure would be to try a subject in (e) and 
(f) of meaning-relations (see page 255), and if these results did not 
agree as to his status, try the other criteria. 
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standing positive results of-the experiment. Where the results 
are not decided enough to make conclusions absolutely sure, 
yet seem to make the correctness of the conclusions very prob- 
able, | have added a question-mark in parentheses. 

(1) Scientific subjects tend to give more repetitions than 
literary subjects. (?) 

(2) Scientific subjects tend to greater “ community.” ( ?) 

(3) Literary subjects tend to give more proper names of 
persons. 

(4) When noun-stimuli are given, scientific subjects give 
more adjective-reactions. 

(5) When adjective-stimuli are given, literary subjects give 
more noun-reactions. (?) 

(6) When verb-stimuli are given, scientific subjects give 
more verb-reactions, fewer noun-reactions, than literary 
subjects. 

(7) Literary subjects give more associations by contiguity. 

(33 Scientific subjects give more opposites. 

(9) Scientific subjects give many more “members of a 
common pair associated by similarity ;” and this appears to 


‘ 


be a good diagnostic character for a test of subjects. 
I believe, however, that the classification of associations 


which has been worked out for the purposes of this experi- 
ment is of more value than any results here obtained; 
and any claims this experiment has to being considered worth 
while rest not so much on the conclusions as to literary and 
scientific types as on the instrument for future work which 
it has suggested,—the new classification of associations, which 
has been at once the most arduous and the most interesting 
phase of the experiment. 


88 Tn sense defined on p. (248), foot-note 12. 
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PROFESSOR STUMPF’S AFFECTIVE PSYCHOLOGY 


By E. B. TitcHENER 


Professor Stumpf has set forth his psychology of the Feelings in 
two articles, Ueber den Begriff der Gemiithsbewegungen (1899)! and 
Ueber Gefiihlsempfindungen (1907).2, We shall be concerned here 
with the theory of ‘algedonic sensations,’ and more especially with 
Stumpf’s recent defence of it;3 but we begin with a brief survey of 
his general position. 

Two remarks may be made by way of preface. It is characteristic 
of Stumpf’s writing, first, that he is not content merely to expound his 
views, but must also justify them as he proceeds; and this trait, ad- 
mirable in itself, commits him at times all too whole-heartedly to 
argument and historical reference and polemical counter-argument. 
The exposition then comes off only at second best, and questions that 


press upon the reader are left without answer. It is further charac-: 


teristic of these articles that they devote a good deal of space to 
terminology. That again, in the present state of affective psychology, 
is natural and even necessary: the point to be made is, however, that 
Stumpf inclines to rely upon context for his Gwn meaning, and is a 
little impatient with his opponents if they (as they sometimes must) 
take a similar course. 

Our task, therefore, is not always easy, and our right understanding 
of Stumpf’s doctrine is not always assured. In the large, neverthe- 
less, the doctrine is clear enough. Emotions are acts or functions; the 
sensory feelings or elementary feelings are phenomena, are in fact 
sensations, and have no claim to the name of feeling. In Brentano’s 
phraseology. emotions or feelings proper are psychical, and sensory 
feelings or algedonic sensations are physical phenomena. Let us see 
how this position is worked out. 


I. DEFINITION OF EMOTION 


A logical definition regards the class to be defined as a species, and 
names the proximate genus and the difference. What, then, is the 
differentia of emotion? It differs, Stumpf. says, from the sensory 
feeling of agreeableness and disagreeableness in that it is invariably 
based upon a judgment: the term judgment is taken very widely, to 
include even “the very first beginnings of an apprehension and inter- 
pretation of impressions of sense.” It differs from desire as passive 
from active; that is to say, it is directed always upon some matter- 
of-fact, present, past or future, while desire is directed upon some 
ought-to-be. We may accordingly define it as “a passive state-of- 


1 Zeits., xxi., 47 ff. (referred to in this paper as BG). 
27b., xliv., 1 ff. (referred to as GE). 
8 Apologie der Gefiihlsempfindungen, ib., \xxv., 1916, 1 ff. (referred 
to as A). The monograph Erscheinungen und psychische Funktionen 
(1907) will be referred to as EF 
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feeling which bears upon a judged matter-of-fact.”* The factor of 
judgment is immanent, belongs to the substance of emotion; but the 
emotion proper is the feeling based on the judgment, and its qualitative 
peculiarity depends in the first instance upon this immanent psychical 
basis.° The qualitative peculiarity itself, the intimate nature of the 
emotive feeling (Affectgefiihl), cannot be defined either in general or 
in the special case; it can only be experienced. 

And the genus? The genus of emotion is, obviously, feeling; but 
it is noteworthy that Stumpf takes feeling entirely for granted. Al- 
though it is of interest to know “what characters unite into a group 
the enormous variety of these [emotive] states and distinguish them 
from the other sychical states,” he occupies himself wholly with their 
discrimination from “the other feelings,” from sense-feeling, mood, 
desire and passion.?7 The common character of emotions in this con- 
text is that the underlying judgment is passed upon some matter-of- 
fact; but, of course, there are plenty of such judgments that do not 
serve as basis of emotion. Even if the matter-of-fact always relates 
to “one’s own or another’s life” (and Stumpf does not positively 
assert this), there are again plenty of such judgments that do not 
serve as basis of emotion. In any case: granted that the nature of 
the underlying judgment might by some means be specified and dis- 
tinguished, and granted that judgment is an immanent factor in emo- 
tion, still we have the right to ask how feeling, the emotive genus, 
differs from sensation, from idea, from judgment itself; how Stumpf 
decides whether the psychical state before him is or is not a feeling; 
what it is (in this first paper) that justifies him in bracketing together 
sense-feeling, mood, emotion, desire and passion. The question, ap- 
parently, did not occur to him; he names his genus, and then goes in 
search, within the genus, of his emotive difference. 

The later papers take us a little further. We read of a “ peculiar 
interweaving of intellectual with emotional functions;”® and though 
the metaphor is mechanical, and tells us nothing of the actual process. 
it still helps us to understand Stumpf’s statement that the qualitative 
peculiarity of emotive feeling depends primarily upon the immanent 
judgment; we gather that the two functions cooperate in some uniform 
way that parallels, perhaps, the blending or fusion of sensations. We 
read, again, that emotions as contrasted with sensations are not spatial, 
not "revivable in image, not transferable by association; and, more 
generally, that “no predicate of the phenomenal world (unless it be 
time) attaches to the psychical functions.” The negatives are better 
than nothing; but we should like to know the emotive Merkmale 
eigener Art, the characters that correspond with the distinctness of 
perception, the evidence of judgment, the degree of generality of con- 
cept. On the positive side emotion is once described (in a particular 
context) as “a certain affective attitude (gemiitliche Stellungnahme) 
which we term acceptance or rejection, or in its later developments 
search and avoidance, etc. (Brentano’s ‘love’ and ‘hate’).”11 Since 
judgment also is acceptance or rejection, the emphasis is evidently on 
the adjective gemiitlich. We find nothing more. except that emotions 
may be positive and negative (Freude-Trauer, Lust-Unlust) 312 but 


* BG, 48 f. 56. 


54. SEP, tt. 
10 GE, 14, 25 note, 36; EF, 1 
11GE, 15. 12 B 89; EF. 26; GE, 17. 
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We are, plainly, not taken 


judgments too are affirmative and negative. | 

very far. ~ | 

The “ psychological nucleus” of emotion is at any rate a gemiitliche | 

Stellungnahme or feeling proper!* based upon an immanent judgment ] 

of matter-of-fact. In actual experience, however, and from the purely j 
descriptive standpoint, our emotions are complicated, very variously 
and in yery different degree, by organic sensations, muscular sensa- 
tions, algedonic sensations. “The tone, the color, the temperature of 

the emotion is undoubtedly conditioned in part upon these sensations ;” i 

“the whole particolored variety of this [the emotive] group depends ; 

on the cooperation of organic sensations.”14 A fact which does not 

make for clearness of exposition! For if Stumpf can complain of . } 

| 

i 


certain opponents that the difference of degree which is all the differ- 

ence they recognize between sense-feeling and emotion allows them 

to play fast and loose with illustrations, they can in turn complain of 

him that the distinction of kind which he draws between emotion and 

algedonic sensation does not prevent his appealing to an emotive 

Gesamtzustand for instances of sensory feeling. The difficulty, in- 

deed, is more than expository; it is observational. Stumpf remarks 

of a particular experience: “I used to regard it as a purely abstract ; 

comprehension, or again as an act of approval or disapproval or the 

like; but I am now disposed to believe that a sensory agreeableness 

or disagreeableness is involved.” Here Stumpf himself hesitates to 

decide whether a given experience is all function or is partly phe- 

nomenon ; and yet “the difference [between phenomenon and psychical 

function] is the cleanest-cut we know.”15 One can hardly resist the 

impression, in spite of Stumpf's denial, that affective act and algedonic 

sensation are somehow like each other, and that there is a qualitative 

resemblance between Lust and Lustempfindung, between Unlust and 3 

sinnliche Unannehmlichkeit.1® 
After all, then, it is only in the large that Stumpf's doctrine is clear. HI 

If we ask for the distinctive character of feeling, we find the adjective ) 

gemiitlich and the remark that the old and convenient distinction of | 


emotional and intellectual functions will be used without prejudice in 
regard to its definitive accuracy.17 If we ask for the laws which 
govern the interplay of the two functions in emotion, we find the 
phrase cigentiimliche Verflechtung. If we ask for the method whereby 
we may discover and identify function and phenomenon, we find that 
the two are as different as possible, that they are intermixed in our 
experience, and that Stumpf has sometimes confused them.—It is diffi- 
cult to believe that those who have held out against Brentano will be 
convinced by Stumpf’s argument. 


II. Atceponic SENSATIONS 


Stumpf classes together, as algedonic sensations, “first, the purely 
bodily pains, whether they are set up from within or from without the 
organism; secondly, the feeling of bodily well-being in. its more gen- 


14 BG, 93 f.; GE, 7 f.; EF, 27, 37 f.; A, 9, 35 f 


16 BG, 57, speaks of the cigenthiimliche Qualitat cines bestimmten a 
Affects. Yet quality is a predicate of phenomena; and according to i 
EF, 11, no phenomenal predicate, not even intensity, attaches to func- 

tions ; time (EF, 4, 11) is the one possible exception to the rule. | 


17 EF, 5. 


S 
| 
| 
au 


266 TITCHENER 


eral and in its more special forms, the latter including the pleasure- 
component in tickle, the feeling produced by itch, and the sexual feel- 
ings; and lastly the agreeableness and disagreeableness that may be 
connected, in the most various degrees of gradation, with the sensa- 
tions of all or nearly all the * special’ senses, with temperatures, odors, 
tastes, tones, colors.”18 Tickle and itch seem here to be dual experi- 
ences, composed of a specific cutaneous quality together with a pleas- 
ure-quality; but in a later passage tickle-sensations, itch-sensations and 
lust-sensations are given without qualification as instances of pleasure- 
sensation.1°—Some of these sensations (cutaneous pain, tickle, pains 
resulting from excessive sensory stimuli) are evoked by stimulation 
of peripheral organs, though even so they seem to be characteristically 
dependent upon central processes. Others (the ‘affective tones’ of 
moderately intensive sense-impressions) are due to central coexcita- 
tion, though they on their side owe something to secondary effects at 
the periphery.?° 

The algedonic. sensations thus fall into two groups. The list em- 
braces, on the one hand, cutaneous and organic pains and cutaneous 
and organic (vegetative) pleasures: and, on the other, the ‘affective 
tones’ of the sensations of special sense. The former are peripherally, 
the latter are centrally initiated. Stumpf naturally tries, by means of 
the qualifying clauses, to bring the groups into relation: there is little 
at first sight to connect the cutaneous pain which in normal subjects 
may be aroused, as an isolated sense-quality, by stimulation of a pain- 
spot, with the ‘sensory disagreeableness’ of an odor, which is essen- 
tially a ‘concomitant sensation of central origin.’ The attempt, how- 
ever, can hardly be judged successful. For the influence of central 
processes upon members of the first group is limited, if Stumpf’s 
examples are typical, to a change of intensity or degree (analgesia, 
hypalgesia, hyperalgesia), while the peripheral Nebenwirkungen which 
affect members of the second group are left altogether indeterminate. 
The class of algedonic sensations is, in fact, held together simply by a 
bond of function,’ by the intimate and complex relations which the 
sensations so named sustain to the feelings proper.21 If that bond is 
disregarded, the class falls apart into a group of isolable qualities, 
which are peripherally excited. and a group of inseparable (or at 
least not demonstrably separable) qualities, which are centrally co- 
excited. The line of cleavage may be somewhat blurred by qualifying 
clauses, but the cleavage is there. It is clear that Stumpf has intro- 
duced into psychology “an unique and hitherto unknown class of 
sensations.”2? 

The word ‘class’ is, to be sure, ambiguous. We might, for instance, 
speak of a class of temporal sensations, which should include hearing 
and kinaesthesis; we might, as Hamilton came near doing and Bren- 
tano has actually done, speak of a class of sensations with emotional 
character, as opposed to the class of indifferent sensations ;23 we might 
speak of the class of concomitant sensations. Stumpf, however, uses 
‘class’ in the meaning of sense-department. He meets the charge of 
novelty and uniqueness by a reference to the late discovery of muscular 
sensations; he points out that the algedonic sense (Gefiihlssinn) by 


18 GE, 1 f. 19 GE, 22. 20 GE, 22, 29; A, I, 23 f. 

21 GE, 15. 22 4, 3. 

23 W. Hamilton, Lectures on Metaphysics, ii., 1859. 494: F. Brentano, 
Untersuchungen zur Sinnespsychologie, 1907, 119 f. 
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its duality of principal qualities resembles the sense of temperature.?* 
Surely he must see that there is a difference, and that the inclusion 
within a single sense-department of two heterogeneous groups of ele- 
ments is prima facie a ground of objection to his theory? Not, of 
course, a decisive ground; we must follow where the facts of observa- 
tion lead us; but still a prima facie ground. No one objects to con- 
comitant sensations.25 The strange thing is that concomitant sensa- 
tions should, within a certain modality, be ranked alongside of inde- 
pendent and peripherally excited sensations as content-processes of 
equal rank and title, constitutive of the sense-department. 


III. THe Critics 


Stumpf’s apologia is in the main a reply to four critics, Brentano, 
Kuelpe, Titchener and Ziehen. We shall notice only such points of 
the controversy as seem to be of general significance for affective 
psychology. 


Brentano2® 


Brentano’s criticism is little more than a restatement of his own 
position,27 and Stumpf justly observes that a counter-statement, how- 
ever authoritative, is not a rebuttal. The outsitler, nevertheless, will 
take a critical interest in Brentano’s views. For Brentano affirms that 
sensory pleasure and sensory pain are not sense-qualities but affects, 
emotions, feelings in the true sense, of one piece with intellectual 
pleasure and displeasure. “For Stumpf they are physical, for me they 
are psychical phenomena.” We thus have a flat disagreement between 
two representatives of a functional psychology of Brentano’s type. 
Yet the difference between phenomenon and psychical function is, for 
Stumpf, the cleanest-cut we know; not a single predicate of the phe- 
nomenal world (unless it be time) attaches to the psychical functions ; 
and no functional predicate can be assigned to phenomena! If Stumpf 
himself may confuse (as he admits he may) the phenomenal and func- 
tional components in a given experience, and if Brentano can claim 
as functional what Stumpf is at great pains to prove phenomenal, the 
inference seems plain that there is something wrong with method. 

Brentano gives his method and his criterion: the emotive nature of 
sensory pleasure and sensory pain is guaranteed by the evidence of 


°4 A, 3, 32; GE, 22. 

254, 28 ff. The non-pathological concomitant sensations which 
Stumpf names (subjective combinational tones, tickle in the nose, 
after-images, contrast-sensations, the qualities that fill in the blind 
spot, etc.) are all sensations which we know independently as well as 
in concomitance. The synaesthesias appear to form a class apart. The 
photisms of colored hearing, e. g.. may show more than one color, may 
even show visually incompatible colors, at the same place of the (au- 
ditory) field, and in certain of their attributes are more akin to auditory 
than to visual sensations (E. Bleuler, Zur Theorie der Sekundarem- 
pfindungen, Zeits., \xv., 1913, 7, 8, 10, 21). They present no analogy, 
so far as our knowledge of them goes, to the algedonic sensations. 
The status of the ‘musical quality’ of tones—Stumpf’s last example— 
is as vet uncertain. 

26 Brentano, we cit., 121 ff.; A, 4 ff. 

27 With the addition remarked in Note 23 above. 
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introspection.28 Stumpf rejoins that the guarantee is derived, not 
from psychology, but from theory of knowledge. Many of us will 
agree; and still the reply is not satisfactory. For it is to be remem- 
bered that this much of ‘theory of knowledge’ is made by Brentano 
an integral part of his empirical psychology, and that, if Brentano's 
book is not truly an empirical psychology, then neither is a great part 
of Stumpf’s own monograph on Erscheinungen und psychische Funk- 
tionen. The outsider, indeed. will be tempted to say summarily that 
he does not see how a functional psychology of the Brentano stripe 
can be written without a theory of knowledge; and, if he does not as 
psychologist subscribe to the distinction of act and content, will at- 
tribute the differences between Stumpf and Brentano to the com- 
mingling of logical and scientific method. 


Kuelpe?® 


Kuelpe maintains, against sensationalistic theories in general. that 
the feelings have no sense-organs and leave behind them no “ idea- 
tional residua or tendency to ideation;” and, against Stumpf’s theory 
of central sensory coexcitation in particular, that all known concomi- 
tant sensations have sense-organs, that they stand in unequivocal asso- 
ciative relation to their excitants, and that they are reproduced. Ex- 
periments made by a Method of Favorable Opportunities (4 different 
series, 7 observers, cver 240 observations) lead him to the conclusion 
that feelings can in no case be imaged or reproduced; “die Vorstell- 
barkeit fehlt.” Four observers gave no report of affective image : one 
showed “a certain doubt in a few unusually difficult cases,” but in- 
clined on the whole to deny the image; two (one of whom could not 


complete the experiments) occasionally reported images, or experiences 
that might be interpreted as imaginal, but all such reports were in- 
conclusive. 

Stumpf replies that some persons cannot image tones or odors. The 
force of this ag 4 depends upon the meaning of certain sentences in 


Kuelpe’s paper. e does not appear to say that everybody can image 
every kind of sensation; his position seems to be that every kind of 
sensation can be imaged by somebody. There is, however, ‘a certain 
doubt.’ Stumpf urges, further, that Kuelpe has mixed together sen- 
sory feelings (algedonic sensations) and emotions. The experiment 
thus involves a petitio principw; for algedonic sensations might be re- 
producible, and emotions not. We may rejoin, on Kuelpe’s behalf, 
first, that the four experimental series dealt separately with affectively 
toned sensations, with strongly affective situations, with emotions, and 
with empathy; and secondly that the few doubtful cases which are 
described in detail are drawn from the third and fourth series as well 
as from the first. Had Stumpf’s algedonic sensations (the affective 
tones of the first series) shown any preponderant tendency to leave 
images, that fact would assuredly have been noted. 

All in all, Stumpf takes Kuelpe’s experiments more lightly than they 
deserve. They are, indeed, too briefly reported, and they are by no 


28 Both terms are technical! See - on Psychologie vom 
empirischen Standpunkte, i., 1874, 35, 1 

290. Kuelpe, Ein Beitrag zur Cefithlslehre, in Bericht tiber den III. 
internationalen Kongress fiir Philosophie, 1900, 546 ff.. 554 f.: Zur 
Psychologie der Congrés international de psychologic, 
1910, 183 ff., 224 ff.; 
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manner of means final. On the positive side, however, they were care- 
fully planned, they covered a wide field, and they were performed 
‘without knowledge’ by the observers. As our empirical evidence 
stands at present, no discussion of affective theory can afford to dis- 
miss them without serious consideration.3° 


Titchener®' 

Stumpf thinks that I should accept his theory of central sensory 
coexcitation were it not for my own view that affections lack the 
attribute of clearness.32 The mistake is natural, but is none the less 
a mistake. If my present view is wrong, and if the affective processes 
are not to be classed apart from sensations, then I believe that they 
must reduce, one and all, to complexes of organic sensations. I can- 
not yet assure myself that such reduction is possible; but I should, in 
fact, prefer almost any form of thorough-going sensationalism to the 
theory which brackets together cutaneous pain (which I find to be 
sometimes pleasant), and the disagreeableness of asafoetida, as quali- 
ties of a single sense. 

Stumpf thinks, further, that I am inconsistent in objecting to his 
physiological hypothesis? when I give high praise to G. E. Miiller’s 
psychophysical theory of achromatic vision. What I wrote was this: 
“My objection is not -by any means to psychophysics as such. I do 
object, however, to the basing of a psychological argument upon a 
speculative psychophysics. And we have a peculiar right to object, in 
the present instance, because Stumpf promised us a descriptive psy- 


30 Stumpf’s concluding remark hinges on one of those terminological 
confusions which almost bring despair of mutual understanding. 
Kuelpe and all his observers distinguished Schmerz from the Unlust 
connected with it. “I cannot resist the impression,” says Stumpf in 
comment, “that at bottom we both mean the same thing.” But for 
Kuelpe pain is a quality of cutaneous sensation, and Uulust one of the 
two qualities of elementary feeling; Lust und Unlust are elementare 
Bewusstseinsinhalte. For Stumpf pain is an algedonic sensation, the 
equivalent of a sensory feeling, and corresponds with Kuelpe’s pain 
plus Unlust (cf. the durchaus komplett of GE 17), while Unlust is an 
emotion, a function, not a content at all (ib.). So both Kuelpe and 
Stumpf distinguish Schmerz from Unlust, while they mean at bottom 
radically different things. 

31 Feeling and Attention, 1908, esp. 81 ff.; A, 11 ff. 

32 Stumpf has criticised this view a little hastily.- Thus he argues 
(1) that not all sensations have the same attributes. True: but my 
point is that clearness is an essential attribute of sensation. He points 
out (2) that the epicure wallows in his enjoyment. No doubt: but 
his mind is occupied, I suppose, with things to eat and drink, not with 
his present pleasure in eating and drinking. (3) He quotes Johannes 
Miiller to the effect that a sensation of pain becomes the more painful 
the more exclusively it is made the object of attention. For me too, 
however, the sensation of pain is thus made clearer; pain is for me a 
sensation. 

33 The statement that I devote sixteen pages (98-114) to this objec- 
tion is due to sheer oversight. The objection ends on p. 101; then 
comes a discussion of affective imagery, pp. 101-104; then a discussion 
of the separability of algedonic images, pp. 104-111; then there is a 
return to psychophysics, pp. 112-113 (and this is what misled Stumpf) ; 
and finally a brief summary of Stumpf’s paper, pp. 113-114. 
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chology.” Miiller’s work is entitled Zur Psychophysik der Gesichts- 
empfindungen.3* 

Finally, Stum ge accuses me—and makes Marshall his partner in 
the charge**—of vacillation in the use of terms. My usage is, as a 
matter of fact, definite. I parallel affection, the feeling-element, with 
sensation ; I parallel feeling, a complex of sensory and affective pro- 
cesses in which affection dominates, with perception; I parallel emo- 
tion with thought.3® The instances to the contrary which Stumpf has 
brought together represent, not my usage, but that of the authorities I 
quote.’7_ I cannot, for instance, translate Stumpf’s Schmerz and sinn- 
liche Unannehmlichkeit by the same English term. 


Ziehens8 


Ziehen’s affective theory, as set forth in the Leitfaden of 1891, may 
be summed up as follows. Eve sensation has three attributes, quality, 
intensity, and affective tone. This last is not, however, a necessary 
attribute; only a limited number of sensations rise above or fall below 
the point of affective indifference. It is in its nature a qualitative 
attribute, and is itself intensively variable. Its qualities are two and 
two only; and since these qualities are added, as feelings of pleasant- 
ness and unpleasantness, to sensations and memory-images, it “ repre- 
sents as it were a sixth sense.” Pleasantness and unpleasantness dif- 
fer, nevertheless, from sensations proper. First, they cannot stand 
alone, though in the case of pain (which is not a specific sensory qual- 
ity, but the feeling of unpleasantness which accompanies very in- 
tensive cutaneous sensations) we may think that we experience af- 
fective tone in complete independence of sensation. Secondly, they are 
coupled with memory-images. Thirdly, they depend upon very general 
properties of stimulus and receptor, and are correlated with “a reac- 
tion of the cerebral cortex to the stimuli which come to it from the 
outside.’’39 

This, the teaching of 1801, is also essentially the teaching of 1914. 


34“T am very doubtful,” says Stumpf, “whether Miiller himself had 
any notion that his hypothesis was really solving the descriptive prob- 
lem.” If he will reread Miiller’s § 6 (Zeits., x., 1896, 25-33) I think 
his doubt may be removed. 

35 Wrongly, as I thought on rereading Marshall; wrongly, as Mar- 
shall himself assures me. “T do find difficulties in connection with 
your terminology,” writes Dr. Marshall in a personal letter (Decr. 7, 
1916), “ but I do not feel that they lead me astray as to your meaning; 
and certainly in the article referred to I was concerned to complain 
that you were influenced by sensationalistic ways of thought ’—the 
a I had myself put upon the passage to which Stumpf 
appea 
86 Feeling and Attention, 34; Outline of Psychology, 1902, 102, 224, 


229. 

87] find one breach of this rule in the lectures from which Stumpf 
quotes: on p. 49 I speak of general “views of feeling” in the sense of 
general theories of affective experience. Stumpf does not mention 
this lapse, and I therefore hope that he was not misled by it. 

88 Leitfaden der physiologischen’ a, 1914, esp. 222 f.; Die 
Grundlagen der Psychologie, esp. ii., 1915, 202 ff.; A, 17 ff., esp. 19, 34. 

8° Leitfaden, 1891, 28, 82 f., 84 f., 93 f. I hey for simplicity’s sake, 
made no reference to the spatial and temporal attributes of sensation. 
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Pleasantness and unpleasantness are now not the sole but the prin- 
cipal or dimensional ‘qualities of affective tone, and as such show 
varieties of qualitative shading. The identification of pain with un- 
— feeling has become a matter of interpretation; Ziehen still 
olds to it, on the ground that there is no demonstrative proof to the 
contrary. Affective tone remains an attribute of sensation, but is no 
longer coordinate with the other attributes; it is dependent upon 
them; it resembles them in that it cannot stand alone, but differs in 
that it may lapse and may vary intensively—There are no further 
changes, either here or in the Grundlagen of 1915. The newer work 
comes, indeed, even closer to the exposition of 1891 (to which it ex- 
pressly refers) ; for the attribute of affective tone, though it differs in 
many ways from the other attributes of sensation, is said nevertheless 
to be “entirely coordinate” with them.*® 

Aside from the misuse of the term attribute—to which Ziehen sticks. 
with the obstinacy of a man who has made a logical slip and will not 
be convicted of it—this theory is, on the whole, simple and consistent. 
Under certain conditions, which can be stated in general but have not 
yet been worked out in detail, the central excitatory process which un- 
derlies sensation and image involves-a further excitatory process, also 
central, which is correlated with feeling. An affective quality then: 
blends with the sensory quality of sensation or image. Such a view, 
Ziehen says, is “ diametrically opposed” to the view of Stumpf. 

He begins with age partly because Stumpf too begins with pain, 
but partly, no doubt, because the establishment of a pain-sense with 
specific end-organs would imperil his own theory. Pain for Ziehen is 
a feeling, and must therefore be centrally originated. We have seen 
that the neg statement of 1891 becomes a matter of interpretation 
in 1914; but Ziehen’s opinion has not changed; “I maintain,” he writes 
in 1915, “that pain represents nothing more than a quality which ac- 
crues to other tto sensory] qualities—contact, warmth, cold—and which 
is conditioned upon a process centrally superadded.” He argues ac- 
cordingly that even if special pain-spots and special pain-paths are 
demonstrated, they do not necessarily imply a specific sense-quality of 
pain; there are ways out of that conclusion. They are, however, by 
no means proved; still less is it proved that pain-quality may occur 
independently of cutaneous sense-quality. 

All of which, be it said with respect, seems curiously roundabout. 
For Stumpf, pain is an algedonic sensation, the equivalent of the 
‘complete sense-feeling” of other psychological systems. It is peri- 
pherally excited, but stands (so far as intensity at any rate is con- 
cerned) under central influences. For Ziehen, pain is not a sensation 
of any kind, but a feeling proper, centrally excited. Yet the weight 
of evidence surely goes to show that pain is a cutaneous sensation, 
like pressure and warmth and cold, and that it may be (to use Stumpf’s 
terms) either agreeable or disagreeable. Would not both Stumpf’s 
and Ziehen’s theories gain in simplicity and consistency if this evi- 
dence were “ey! Then the agreeableness or disagreeableness of 
pain would be, for Stumpf, a centrally coexcited algedonic sensation, 
for Ziehen a centrally originated feeling. Pain itself, the cutaneous 
sense-quality, would be out of discussion. 

Meanwhile the discussion includes it. And Stumpf sharply rebukes 
Ziehen for overemphasizing the rdle of pain as algedonic sensation, 


40 Lettfaden, 1914, 47 £., 197 f., 200, 204, 220 f., 222, 224, 273 f.; 
Grundlugen, ii., 79, 217, 245. 
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its peripheral origin and its isolableness. These physiological matters, 
he declares, are for him secondary; and the group of algedonic sensa- 
tions that stands in the forefront of his personal interest is not the 
peripheral group but the group that comes with central coexcitation.*! 
We have seen, however, that Ziehen had reasons of his own for dis- 
gocies of pain at the start, and that he has his own theory as well as 

tumpf’s in mind when he labors at the peripheral problem. What, 
now, does he say of the concomitant sensations of central origin? He 
directly impugns them, and concludes that “in the higher sense-depart- 
ments Stumpf’s theory is not tenable.” There are, he declares, two 
physiological possibilities. First, a sensory excitation may excite asso- 
Ciatively the sensory center for pleasure-pain, the central area directly 
excited from the pain-spots and pleasure-spots of the periphery. In 
that case, however, we should expect the concomitant sensation of 
disagreeableness to show a resemblance to pain, and we should expect 
intensive change of the primary sensation to be paralleled by continuous 
and similarly directed change of the concomitant sensation. Neither 
expectation is realized, and this first possibility thus becomes highly 
improbable. Secondly, the central elements which are the seat of the 
coexcited algedonic sensations may be out of all connection with the 
periphery. In that case, however, we cannot account for their specific 
sensory energy; the unconnected central elements would stand in a 
class altogether apart; for there is no known sensory quality that 
depends solely on central excitation. The second possibility, then, is 
also highly improbable. 

Stumpf’s reply, summarised, is again that to him as psychologist 
these neurological considerations are irrelevant. And on the face of 
things he has the better of his opponent; Ziehen sometimes writes 
carelessly, and Stumpf is a keen controversialist. Yet one may doubt 
if he has grasped the real meaning of Ziehen’s objections. The gist 
of the matter, for Ziehen, is that these pleasures and pains, these sen- 
sory agreeablenesses and disagreeablenesses, are not sensations, whether 
centrally or peripherally excited, whether independent or concomitant. 
He argues the issue in his own, predominantly physiological way; but 
his point throughout is that we know the class of sensations, and that 
the experiences whose nature is in dispute are, emphatically, not of that 
known class.42 When, therefore, Stumpf declares that, had he been 
better acquainted with Ziehen’s position when he wrote the GE, he 
would unhesitatingly have cited it in confirmation of his own view, 


#1“ On this point,” he writes, “ Titchener has understood my doc- 
trine almost more correctly [than Ziehen] ; at all events he has under- 
stood it in the opposite sense.” I am grateful for the praise, but— 
as my text goes on to show—I fear it is undeserved. 

#2 An instance may be useful. In Leitfaden 223 Ziehen asks: “How 
does the concomitant sensation come by its pleasurable or unpleasur- 
able character?” and Stumpf rejoins: “It is agreeableness or dis- 
agreableness.” That is not a direct answer, because Ziehen is asking 
how a ‘sensation’ can come to be a ‘feeling.’ So in Grundlagen ii. 
214 Ziehen asks: “Whence do these [central] elements derive their 
specific sensory energy in the sense of pleasure and pain?” and Stumpf 
returns: “I put the same question to him, in regard to his own ‘af- 
fective tone.’ The question is too much for either of us.” But Ziehen 
is not asking why pleasure is pleasant and pain painful; he is asking 
how specific sensory qualities can appear under conditions which, by 
all physiological analogy, are inadequate to their arousal. 
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the obvious comment is that he would in that case have been stressing 
the physiological side of Ziehen’s theory to the-neglect of its psycho- 
logical import. Conversely, when Ziehen, by a process of elimination, 
reduces the possibilities of central coexcitation to that which he him- 
self assumes, his conclusion is that Stumpf’s theory of algedonic sen- 
sations must therefore give way to his own theory of affective tones. 
Stumpf, aiming at a descriptive psychology, assimilates the two theories 
on the ground of physiology; Ziehen,.writing in terms that are mainly 
physiological, is concerned to differentiate them on the ground of 
psychology. 

In what sense, however, are the theories “ diametrically opposed?” 
Ziehen’s affective tone, a contingent attribute of sensation, has its own 
quality, intensity, and locality, and leaves an image behind it.** Is it 
so radically different from a concomitant sensation?—It differs by the 
very fact that it is affective tone, feeling proper, the primary source 
of emotion and mood and passion. Stumpf “draws the line,” as he 
says, between algedonic sensation and emotion; the one is phenomenon, 
the other is function; there is no transition, logical or empirical, from 
sensation to feeling. That is the difference; and that is the reason 
why Ziehen, though he takes issue with every argument that he 
ascribes to theorists of a third type, who stand for an elementary 
affective process coordinate with sensation, still reserves his ‘ dia- 
metrical’ opposition for the theory of Stumpf. 


IV. Tue ‘Motivation or Stumpr’s THEORY 


Stumpf appears to have arrived at his theory of algedonic sensation 
by a threefold path. It appeals to him, in the first place, from the side 
of logic. We have to choose between the theory of an independent 
affective element and the theory which identifies sense-feeling with 
sensation. The latter hypothesis is the simpler, and the scientific 
principle of economy thus throws the burden of proof upon its rival. 
Since, however, proof is not forthcoming,—since there is no positive 
character whereby sensation and simple feeling may be distinguished,— 
we are logically bound to make trial of sensationalism. That is the 
logical road to the Gefiihlsempfindungen, and every theorist likes to 
have such a road at his disposal. Unfortunately, every theorist has! 
For Brentano might say that his single class of ‘phenomena of love 
and hate’ is simpler than Stumpf’s duality of affective function and 
affective phenomenon; and Ziehen might say that his derivation of 
the emotions from a root of sense-feeling is simpler than Stumpf's 
denial of a logical transition from the one to the other. Logic indeed, 
as Stumpf in a neutral context would probably agree, must follow the 
facts and not precede them. If the facts are complex, no twist of 
logic can make them simple. 

Secondly, Stumpf’s theory appeals to him from the side of what is 
commonly called systematic psychology. In 1899 the sense-feelings are 
still feelings, but they are feelings “called forth- directly by the sense- 
impression.” There is thus a division in the affective group. On the 
one hand are the emotive (and kindred) states, which depend upon 
intellectual or volitional activity, present or past, and on the other 
hand are the directly stimulable feelings of sense. Stumpf does not 
base a formal argument upon this divergence,—as if experiences called 
forth directly by the sense-impression were ipso facto phenomena,— 


43 Grundlagen, ii., 221, 223. 
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but there can be no doubt that he is keenly sensible of it, and that his 
theory of emotion thus leads up to his theory of algedonic sensation. 
The outcome, for systematic psychology, is simply, as we have seen, 
that the line of cleavage is transferred from feeling to sensation. 
Stumpf recognises the new difficulty, and tries (unsuccessfully, as we 
also saw) to overcome it. Meanwhile his theory of emotion has 
passed from the stage of hypothesis to that of dogma ;** the systematic 
line is drawn once and for all; and the sensations must accordingly 
make out for themselves the best case they may. 

We have, however, not yet touched the heart of the matter. Stumpf’s 
primary motive is his desire, thirdly, to account for the feelings aroused 
in us by tones. His interest in these feelings is deep and of long 
standing; and if he now speaks in general terms of the individual 
development and the generic evolution of the sense-feelings, it is 
nevertheless to tones that he immediately turns as offering the richest 
material for investigation, historical, individual, ethnographical. The 
theory of algedonic sensations enables him to cope with the recorded 
changes of affective reaction, and especially with those due to habitual 
direction of attention, to disposition of judgment, to habits of all 
kinds.45 He does not go beyond the bare statement, and we can only 
guess that in his detailed treatment the emphasis would be rather 
on ‘concomitant’ than on ‘sensation.’ Would that—one must ask the 
question—would that so very much matter? Stumpf could give us a 
book on Tongefiihle and Tongefiihlsempfindungen such as no other 
psychologist can write. Why will he not turn his back on controversy 
and write it? 


V. Tue Historica, BACKGROUND 


There are not a few writers, Stumpf reminds us, especially among 
the philosophers of the 17th and 18th centuries, who “draw a sharp 
line of distinction between the sensory feelings, which have the 
character of sensation, and the emotions.” In so far as this distinc- 
tion is made by men who are not thorough-going sensationalists, it 
offers historical support to his own theory. 

He first appeals to Descartes, and we grant without demur that 
Descartes distinguished sense-feeling from emotion. Stumpf’s alge- 
donic sensations are included by Descartes, along with hunger, thirst, 
warmth, cold, etc., among the perceptions that refer to our own bodies. 
They differ, accordingly, both from perceptions like color and sound, 
which refer to objects outside us, and from emotions; they are what 
we should today cali organic sensations. In the large, then, Descartes 
agrees with Stumpf. When, however, we turn to the emotions, we 
find in Descartes a theory which is closely akin to that of James. 
Not only is the first draft of the theory like James’ first statement, but 
the modification which it undergoes in the course of its working-out 
also anticipates the changes in James’ later attitude. So far is Des- 


44 GE, 7, note 2. 

45 GE, 42, 44 ff.; A, 31._ The tests of the bandsman N. (Verlust der 
Gefiihlsempfindungen im Tongebiete (musikalische Anhedonie), Zeits., 
Ixxv., 1916, 39 ff.) lead only to the conclusion that “the ‘affective 
tone’ is separable from the tones themselves, that is to say, is not an 
imrnanent attribute.” Neither is it an immanent attribute for Brentano, 
for Kuelpe, for Ziehen, or for myself! The report is interesting, on 
various grounds, but it leaves the algedonic tneory where it was. 
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cartes even from gross agreement with Stumpf that he here represents 
a view which Stumpf expressly rejects.4¢ 

Malebranche, again, counts the sensations of pleasure and pain in 
the same list with sights and sounds, odors and tastes, and in a 
passage to which Stumpf refers contrasts the sensation of pain with 
the sorrow it produces. The ground of this “essential difference be- 
tween sorrow and pain” lies, curiously enough, in the observation that 
sorrow “is always pleasant to it self,” “is ever agreeable, when there’s 
occasion to be mov’d by it.” The theory of emotion which Male- 
branche represents is, for the rest, as Lange himself points out, an 
anticipation of the vasomotor theory.‘? 

Hume regards the bodily pleasures and pains as impressions of 
sensation, and the passions as impressions of reflexion. So far he sup- 
ports Stumpf. But “hunger, lust, and a few other bodily appetites” 
are not sensations but passions, arising from “a natural impulse or 
instinct.” There is, morcover, “an original instinct” whereby the 
mind tends to hold fast to pleasure and to avoid pain, so that “in 
order to produce an affection of any kind. ’tis only requisite to pre- 
sent some good or evil.” That is not Stumpf’s doctrine.4% 

We come next to Kant, whose distinction of the sinnlich angenehm 
from the wohlgefallig is, as Stumpf says, well known. Yet Kant’s 
psychology is a psychology of faculties, and Kant is the first who 
explicitly ranges the faculty of feeling alongside those of cognition 
and desire. *® The Anthropologie instructs us, in detail, that the Gefihl 
der Lust und Unlust is not to be classed with the vital sensations; 
these sensations are related to emotion, but are not themselves emo- 
tions.5° Emotion, on the other hand, is a feeling, and ought to be 
discussed under that heading, though for convenience it will be post- 
poned to the section which treats of the faculty of desire.5! Finally, 
“we pass judgment upon pleasure and pain [Vergniigen und Schmerz, 
which are Gefiihle der Lust und Unlust] by_a higher satisfaction or 
dissatisfaction [Wohlgefallen oder Missfallen] with ourselves, namely 
the moral.” So that Kant marks off the sense-feelings from sensa- 
tions, groups them with the emotions, and draws in moral terms the 
distinction which Stumpf as psychologist approves. Kant’s phrases, 
however, are psychologically significant: for dissatisfaction with a 
pleasure is called a ‘ bitter joy,’ and satisfaction with a pain is called 
a ‘sweet pain.’52 
_ There remains Johannes Miller, who enumerates as the ‘modes’ or 
‘energies’ of the Gefiihlssinn pressure and contact, tickle and itch 
lust, pain, warmth and cold.5* The list has a very modern look, and 
there is no mention of Lust und Unlust. These are, in fact, said to 
be “ presented states of conation” (vorgestellte Strebungszustinde) 54 

46 4, 3; D. Irons, Descartes and Modern.Theories of Emotion, Phil. 
Rev., iv., 1895, 291 ff. 

47Cf. my Text-book of 1910, 479; N. Malebranche, 
Treatise concerning the Search after Truth, 1700, 104 f. 

48D. Hume, A Treatise of Human Nature, ed. L. A. Selby-Bigge, 


1888, 438 f. 
49 W. Volkmann von Volkmar, Lehrbuch der Psychologie, ii., 1885, 


302. 
507. Kant, Suivepeinale in pragmatischer Hinsicht, 1798, 46 f., 223. 


51 176. 52 179 f. 
a —-* der Physiologie des Menschen, ii., 1840, 249, 497 f. 
537: 
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“ All passions,” we are told, “may be reduced to. Lust, Unlust and 
desire, and all alike contain as elements: presentation of the self or 
of the individual life, presentation of the magnitudes opposed to the 
individual life, inhibiting or furthering it, self-preservative conation, 
and inhibition or furtherance of that.” Here is a theory of emotion 
which differs from Stumpf’s in that a reference to self is made an 
integral part of every emotive state.5* And if Miiller had held to his 
terminology, everything would have been in order.,,As a matter of 
fact, he does not. Conation is inhibited, in the simplest case, by pain 
or disagreeable bodily sensation; it is furthered, in the simplest case, 
by bodily sensation of well-being and pleasure (Lust). 57 "The adjec- 
tives ‘agreeable’ and ‘disagreeable’ are thus used both of feelings 
and of sensations; pleasure is both a state of conation and a bodily 
sensation ; well-being is both a bodily sensation and an emotion.58 We 
must accept the formal list of sensations and the formal definition of 
Lust und Unlust, and we may suppose that Miiller, having thus safe- 
guarded himself, is at no further pains to avoid the looseness of ex- 
pression current in his day ;5® but even so it would seem that he finds 
a qualitative likeness between Schmerz-Wollust and Unlust-Lust.% 
How all this can bring comfort to Stumpf, it is difficult to see. 

Cold comfort, indeed, is all that can be expected from the appeal 
to history. For every systematist will make a difference between 
sense- -feeling (or algedonic sensation) and emotion.*t But if the line 
is drawn for reasons of philosophy, then the distinction has no rele- 
vance for psychology; and if it is drawn for reasons of psychology, 
then all of those reasons must be taken into account and given their 
.due weight; we may not stress a resemblance here and slur a differ- 
ence there. Stumpf’s doctrine is that a separate sense-department fur- 
nishes algedonic sensations, for the most part concomitant and centrally 
excited, whose dimensional qualities are pleasure and pain. Algedonic 
sensations and emotions are heterogeneous; there is no logical con- 
nection between them, nor is it possible to pass empirically, by inter- 
mediate processes, from the one to the other; Hume’s “ easy transi- 
tion from pleasure to love” involves a leap from phenomenon to func- 
tion. For emotions are functions, a based on immanent judg- 


55 /b., 539. Miiller uses as the equivalent of Gemiiths- 

bew vegung in general; 525, 
538: “Das ein Element aller Leidenschaften.” 

Pes difference is that Miiller regards aesthetic ‘feeling’ as purely 
537. 

57 Ib., 

68 537, 541; 540. 541. 

5® Tt is noteworthy that in this discussion he nowhere employs the 
terms Schmerzgefiihl and Even in the prolegomena 
to the book On the Senses, where Gefiihl is the name of a sense- 
department. Schmerz is only very occasionally called a Gefiihl (259, 
263); the rule throughout is Schmersempfindung. The phrase Em- 
pfindung der Unlust, on the other hand, occurs (so far as I have 
read) only once, in the discussion of the temperaments (578), and 
then on a page which has already made Unlust a Gemiithsbewegung! 
As a rule the bracketing of Lust, Unlust and Begierde (Begehrung) 
is strictly adhered to. 

607b., 258, and Phant. Gesichtserscheinungen, 1826, 88 (a passage 
quoted by Stumpf). 

61 4, 36. 
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iments, and functions and phenomena have nothing whatsoever in com- 
mon unless it be time. A sensationalistic theory of emotion is there- 
fore a psychological blunder. Functions and phenomena are mingled 
in our experience, and relations between them are directly given, but 
the task of the psychologist is, precisely, to analyse what is empirically 
linked and blended.*®? 

If, now, we are looking for historical antecedents of this doctrine, 
we shall surely have in mind central sensory concomitance, immanence 
of judgment, mutual exclusiyeness of predicates. We find, however, 
that emotion may be distinguished from algedonic sensation, and yet 
may itself be explained in James’ or Lange’s way; that higher and 
lower feelings may be distinguished, and yet may both alike be feelings 
proper; that algedonic sensation may be distinguished from emotion, 
and yet may bear a qualitative likeness to emotion. Stumpf’s his- 
torical background turns out to be a dissolving view. 


CoNCLUSION 


The outcome of this review is that Stumpf’s a ologia has not im- 
proved his position. He seeks to persuade us by argument rather 
than by exhibition of facts. If, however, we are to judge by logic, 
then Brentano, with whom Stumpf naturally compares himself, still 
maintains the advantage. Suppose that I find an odor disagreeable. 
According to Brentano, I experience the act of hating the act of 
sensing the physical odor; I have a true emotion; to find a thing 
disagreeable is as much as to dislike it. According ‘to Sensi, I ex- 
perience in the simplest case the act of remarking the concomitant 
sensation within a phenomenal blend composed of odor and concomi- 
tant disagreeableness; whereas, if I dislike the odor, I experience an 
interweaving of the acts of judging and hating the concomitant sensa- 
tion within the phenomenal blend. The real strength of Stumpf’s doc- 
trine lies, not in any claim to logical simplicity, but rather in its sur- 
render of logical simplicity at the command of facts, namely, of its 
author’s observations of tonal feeling. We have found, in the fore- 
going pages, that psychologically the algedonic sense is unlike any 
known sense-department, and that physiologically the status of the 
centrally excited concomitant sensations is precarious. The algedonic 
sensations are, nevertheless, the result of Stumpf’s study of tonal feel- 
ing, just as his doctrine of fusion is the result of his study of tonal 
sensation: only in the one case he has given us his empirical evidence, 
while in the other he tantalises us by generalities. In science, how- 
ever, facts are always stronger than arguments, and the doctrine of 
fusion itself has won its way by detailed and reiterated appeal to fact. 
If Stumpf’s affective psychology is to make converts, we must have 
the fourth volume of the Tonpsychologie. 


62 4, 35; EF, 4 f,, 6 f. 
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NOTES FROM THE PSYCHOLOGICAL LABORATORY OF 
CORNELL UNIVERSITY 


I. A Compressep Air SysTEM FOR DEMONSTRATIONAL PURPOSES 


By E. G. Borine and W. S. Foster 


Gasometers like the Whipple tanks are unsatisfactory sources of 
compressed air for acoustical apparatus even in lecture-demonstrations. 
Some laboratories which are equipped for research purposes with a 
blower-system of compressed air provide an outlet at the lecture-desk. 
For laboratories which lack such equipment or which, like the Cornell 
Laboratory, cannot connect the main system with the large lecture- 
room, the centrifugal type of vacuum-cleaner will be found to consti- 
tute a very satisfactory source of compressed air for lecture-demon- 
strations involving blown bottles, variators, pipes, reed-boxes, etc. 

In the Cornell Demonstrational Laboratory we have installed the 
motor and blower of the Frantz Premier vacuum-cleaner. In this 
machine the fan is connected directly to the motor-armature and ope- 
rates inside an aluminum casting, to which connection is made by a 
special “blower attachment.” The list-price of the complete machine 
is $35.00, but the manufactures (Frantz Premier Co., Cleveland, O.) 
were kind enough to supply us with the motor, fan, casting, and 
blower attachment at a considerable reduction. 

The motor is suited for either A.C. or D.C., 110 volts. When in 
operation it makes a good deal of noise. The whole outfit, however, 
is small; and the noise was muffied by placing the motor in a double- 
walled box with sawdust between the walls. The outside dimensions 
of the box are 16 by 16 by 8 inches; the thickness of the walls, 2 to 3 
inches. The noise was still further reduced by placing the box in the 
Demonstrational Laboratory and leading the air by a 1-in. iron pipe 
to the lecture-desk in the adjoining room. To prevent conduction of 
vibration along this pipe a short piece of rubber tubing was used as a 
coupling between pipe and blower attachment. A gate-valve at the 
lecture-desk regulates the air-pressure, and a push-button behind the 
desk controls the motor. Beyond the gate-valve a removable set of 
distributing connections is attached. At the one side of a full-sized 
T a second T with a separate valve makes possible the combined or 
independent use of two tonometers, while at the other side of the T 
seven 3-in. gas-cocks, tapped into the 1I-in. pipe, supply outlets for 
blowing variators, bottles, pipes, and whistles. 

With this arrangement the pressure maintained is sufficient to ope- 
rate simultaneously at full intensity almost half the reeds of the large 
Appunn tonometer (512-1024 vs. by 4 vs. steps). The Galton whistle, 
piston-whistles, bottles, and variators are easily blown either separately 
or in combination when connected with the gas-cocks. The tone pro- 
duced is sensibly constant. Even the addition of two or three vari- 
ators (which draw a relatively large volume of air) does not a, 
alter the intensity of the Galton whistle, for which a fairly hig’ 
pressure is necessary. 
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We have found that the demonstrations are most durably set up if 
flexible metal tubing is used to connect the gas-cocks with the smaller 
apparatus, and if short straight pieces of large-bore rubber tubing 
connect the large openings of the iron pipe with the tonometers. Bends 
in the rubber tubes leading to the tonometers are avoided by perina- 
nent elbows fixed to the vertical intake-openings. A large 14-in. pipe- 
flange, bearing a 1!14—1-in. reducing ell and a nipple, has been screwed 
to the bottom of each tonometer over the inlet opening; the length of 
rubber tubing can thus be slipped directly over the horizontal nipple 
without bending. 


II. Disks AND THE KIRSCHMANN PHOTOMETER 


By E. G. Borinc 


Of the three methods described by Titchener! for the experiment on 
the application of the Method of Equal Sense Distances to brightnesses, 
the first, as Titchener points out, is mechanically unsatisfactory, and 
the third, which requires three motors or a triple color-mixer, is often 
impracticable. The Delboeuf disks of the second method are made 
by passing black sectors on white cardboard. It is difficult to cut these 
sectors exactly, and still more difficult to paste them correctly, as they 
must be perfectly centered and separated by 180° with an error of 
less than half a degree. If the space order is to be varied, two disks 
have to be cut. The movable sector can be made to use with both 
space orders, but must in that case be notched in a way that makes 
it easily breakable. Both cardboard and black paper are often smudged 
in pasting. With use the pasted black paper is likely to get shiny, the 
cardboard dirty, and the sector broken. An accident to any one of 
these three pieces means the remaking of all three, if the tone of the 
black and the white is to remain the same. Even when the experiment 
proper has been successful, it sometimes happens that the student gets 
the black sample pasted on the Kirschmann photometer in such a way 
that it does not exactly resemble the black of the disks. In general 
we have found that every pair of students requires a new set of disks, 
which take a couple of hours to prepare. 

We have therefore substituted in the Cornell Laboratory the method 
described by Martin? for the contrast experiment. We cut disks of 
three sizes from each of the two gray papers which have been selected 
as the terminal stimuli. The middle-sized disks are slotted and fitted 


together; when mounted concentrically on a mixer, with a small disk - 


of the one gray and a large disk of the other, they constitute the 
variable ring. Space order is. reversed by substitution of the other 
(large and small) disks. The method saves the time required for 
cutting on the disk-cutter arcs of limited length, for laying out radii 
at exact angles, and for pasting the paper on the disks; and it avoids 
the errors arising from poor spacing and centering, and from the 
frequently non-uniform appearance of a pasted black paper. More- 
over, the use of gray papers instead of black and white makes an 
accurate adjustment of the variable easier; for the total range of 


1E. B. Titchener, Experimental Psychology, II, i, 87-90. 
2L. J. Martin, Amer. Jour. Psychol., 24, 1913, 33f. 


4 
‘ 
4 
a 
4 


280 BORING 


variation is now 360° instead of a comparatively small sector (e. g., 
30° in the disk figured by Titchener). 


All the objections urged against the Delboeuf disks apply with equal 
force to the Kirschmann photometer. The photometers are difficult to 
make, and soon get dirty. The samples of paper to be tested, even 
when accurately cut, are difficult to center and may be smudged in 
pasting. We have accordingly applied Martin’s arrangement to the 
photometer. If the motor is rapid, it is not necessary to cut two 
sector openings in the disk; one opening of 180° will not flicker. Thus 
we cut in a white cardboard disk (diam. 26 cm.) one 180° sector of 
an annular ring of radii 9 and 6.5 cm. (The arc of the smaller radius 
need not be cut carefully, since it lies beneath the next disks.) A 
disk of the paper to be tested, coupled with a disk of the white card- 
board (diam. 14 cm.), forms the concentric variable ring which lies 
inside the black (hole) and white (cardboard) ring. A small white 
cardboard disk (diam. 10 cm.) fills the center. These disks can all be 
cut on the disk-cutter with so little handling that they are not, likely 
to get dirty before use. No pasting is required, and centering is exact. 
But one incomplete arc (instead of five) has to be cut. The fine 
adjustment can be added, as usual, if it is desired. For very light 
grays it is well to have a large disk with a 90° annular sector instead 
of the 180° sector. 

It is necessary, in using the Kirschmann photometer, carefully to 
fix the position of the observer so that he shall look directly into the 
long black tube, since the wall reflects some little light. We have 
found that a large black box (18 by 18 by 36 in.), with a circular hole 
cut at one end, makes a dark chamber whose sides are not brought 
into the observer’s field of regard by any ordinary accidental shift of 
position. 


III. Ursan’s TaBLES AND THE METHOD oF CONSTANT STIMULI 


By E. G. Borne. 


F. M. Urban’s recent publications on the psychophysical methods, and 
in particular his Hilfstabellen, have so revised the procedure of the 
method of constant stimuli that the account in Titchener’s Quantitative 
Manual is no longer adequate. In the Cornell Laboratory we have 
found it necessary to supplement the text of the Manual by individual 
instruction in the use of Urban’s tables. The student cannot ordi- 
arily be sent directly to the original articles, for the mathematics . 
(and the German!) are usually beyond him. We propose, therefore, 
to print an elementary account of the. method of constant stimuli in 
its present form. We shall use little mathematics. The instructor or 
student will. however, find in the notes at the end of this paper an 
indication of sources. 


§ 1. THe PsycHometric FuNCTION 


If for every member of a series of .stimuli it is possible to give the 
one or the other of two judgments, and if it be found that the fre- 
quency with which the one judgment is given depends upon the value 


3 Titchener, op. cit., 35ff. 
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of the stimulus and increases as we pass successively from one stimu- 
lus in the series to the next, we may say that the frequency, and hence 
the probability, of the occurrence of the given judgment is a function 
of the value of the stimulus. This function is called the psychometric 
function, Thus, if we have a series of separations of the aesthesi- 
ometer points, and if we find that the judgment ‘two’ is given almost 
not at all at the one end of the series, and almost universally at the 
other end, and increases in frequency between the two extremes, then 
a statement of the frequencies of these judgments for the successive 
stimulus-values is a statement of a psychometric function. The exact 
form of this function cannot be stated in advance and has never been 
determined even approximately for most experimental conditions. We 
know in general, however, that the series of frequencies increases con- 
tinuously, although not at a constant rate, and that even for extreme 
stimuli there occur, though very rarely, judgments of the kind not 
characteristic of the particular extreme. In other words, if we take 
enough cases in determining the two-point limen, we shall never get 
quite as low as 0%, no matter how small the separation, nor quite as 
high as 100%, no matter how great the separation. 


pe / 
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There is a mathematical function which satisfies these conditions, 
and which we might expect in general to apply in such a case; it is a 
form of the probability curve known as the ® (7) [phi function of 
gamma]. Such a curve is shown as a solid line in Fig. 1, which 
represents the frequency of the judgment ‘two’ as given for suc- 
cessive separations of the aesthesiometer (expressed in cm.). Theo- 
retically the curve never quite reaches 0% or 100%, although these 
values may be obtained in an actual experiment based upon a rela- 
tively small number of cases. The presumption in favor of this form 
of curve lies in the fact that it expresses approximately the frequencies 
of any measure dependent entirely on chance. If, for instance, we 
measure the heights of a great many college men, and then plot suc- 
cessively the per cent. under 150 cm. in height, the per cent. under 
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151 cm., and so on by cm. up to (say) 190 cm., we get approximately 

this curve of the ® (y). The presumption that this curve would be a 

psychometric function has been borne out in practice so far as ex- 

—- has gone. Accordingly we are justified in making it the 
asis of our method. 

It is clear from Fig. 1 that the theoretical curve or petenet: 
function is symmetrical about its middle point at 50%. This point is 
taken as the limen; that is to say, the limen is defined as that value 
of stimulus for which the probability of the judgment ‘two’ equals 
the probability of the judgment ‘one.’ The fixing of the liminal point 
L, does not, however, determine the whole curve. Any number of 
® (y)-curves can be drawn through this point, every one depending 
on the particular measure of precision, h, which attaches to it. The 

reater the value of /, the steeper the curve. [or the solid curve of 

ig. 1, h=3.67. The steeper dotted curve is for 410; the flatter 
dotted curve is for h=1. If h=o the curve would become a hori- 
zontal line; the limen would be indeterminate, and its precision zero. 


§ 2. SeLecrion or STIMULUS-VALUES 


_ The values of the stimulus must be selected on the basis of pre- 
liminary experiments so as to meet several requirements. 

(1) The extreme stimuli must not give frequencies too close to 0 
or to 100%. We are seeking to determine the point of the psycho- 
metric function which corresponds to 50%. Thus the more remote a 
given frequency is from 50%, the less weight can it be given as an 
index of the 50%-point. If we actually obtain 0% or 100% (results 
which violate the ® (7y)-hypothesis), we are obliged, in computing the 
limen, to give them a weight of zero; that is to say, the terms dis- 
appear and the experimental work with those stimuli is entirely.wasted. 

(2) The stimuli should turn out to be grouped approximately sym- 
metrically about the limen. Otherwise, the one judgment would be 
given oftener than the other, and we should run the risk of errors of 
habituation or expectation. 

(3) It might appear from (1) that the best choice of stimuli would 
be a set in the immediate neighborhood of the limen. We cannot, 
however, push this argument too far. In the first place, we find that 
stimuli near the limen most frequently give rise to difficult judgments, 
and that the usually easy judgments of the more extreme stimuli exert 
a steadying effect upon the observer. What the extreme values lose 
in mathematical significance, then, is made up by their effect upon the 
attitude of the observer. In the second place, we must remember that, 
even should we wish to take all our stimuli close to the limen, we 
cannot do so because we cannot prophesy exactly where the limen will 
be situated. The closer together our stimuli are taken, the more easily 
will a slight divergence of the results from the anticipated frequencies 
render the distribution of the stimuli about the limen asymmetrical, 
and thus violate condition (2). 

(4) The stimuli should be separated by equal intervals. The sym- 
metrical distribution of (2) already implies this condition. The use 
of Urban’s tables necessitates it (for the tables consist of calculated 
values which are based on this assumption). 

(5) The number of stimuli chosen should be from five to seven. 
Experience shows that five is sufficient. 

o satisfy the foregoing conditions we must determine by prelimi- 
nary experiments a stimulus which gives a frequency between 10 and 
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20%, and another stimulus which gives between 80 and 90%. Then 
we must choose three other values which occur at equidistant inter- 
vals between these two extremes. We cannot afford, however, to 
employ values which the apparatus in use does not readily furnish. 
With the aesthesiometer we must use even scale-divisions. It may, 
therefore, be necessary to take six or seven stimuli instead of five, or 
to select a value slightly above or below one or both of the predeter- 
mined extremes. Even if this change destroys the symmetry of the 
stimuli about the expected position of the limen, it may be necessary. 
If the student is in doubt what values to select, he must consult the 
instructor. 

We must never consider the choice of stimuli as final until the entire 
experiment is completed. After making the tentative choice described 
above, the values should be tried out in ten series. If these series 
indicate that the stimuli are likely to give frequencies which satisfy 
‘the necessary conditions, we may proceed with the method proper; 
but we must keep a watchful eye upon the results. If we find as the 
method progresses that our values were not wisely chosen, we must 
be willing to consider all our work thus far as preliminary, to choose 
new values, and to begin afresh. In practice, however, it seldom 
occurs that the indication of the preliminary series is refuted by the 
subsequent observations. 


§ 3. EXPERIMENTAL PROCEDURE 


The directions in the Student's Manual, 103f., may be followed ex- 
actly. One hundred complete series are ‘required. If Urban’s tables 
are to be used, this number cannot be increased, since the tables are 
made out for even percentages only, and a greater number of series 
would give fractional percentages. 


§ 4. Proprem 


The problem of this method may be illustrated by agent data, 
obtained by an undergraduate pair. In the experiment, five stimuli 
(D) of 1.0, LI, 1.2, 1.3, and 1.4 cm. gave frequencies (p) of 16, 23, 
45, 63, and 86% respectively. (See columns 1 and 3 of the Table.) 
These actual values are plotted as separate points (1, pa, etc.) in 
Fig. 1. Since the observed frequencies fit the ® (7)-function approxi- 
mately, but not exactly, we have to determine the particular ® (7)- 
curve which best fits the results. The solution involves three prin- 
ciples. (a) We avail ourselves of the known properties of our hypo- 
thetical psychometric function by making use. of 4 table which gives 
the relation between the values of p (ordinate) and ¥ (abscissa). 
(b) We must apply different weights to the different frequencies 
according as they are near to, or remote from, the critical 50%-point 
which determines the limen. (c) We must compute for these weighted 
values the most probable ® (v)-curve by the method of least squares. 


5. Tue ® (y)-HyporHesis 


Let 6 represent the (unknown) distance from the limen to any 
stimulus. Subliminal stimuli will then have negative values of 3: 
supraliminal stimuli, positive values. The actual values of 5 vary 
inversely with the unit of measurement used. The smaller the unit, 
the larger is the number which states a given 8. The measure of pre- 
cision, h, however, varies directly with the unit of measurement, so 
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that the precision is also always dependent upon the unit. Thus it 
happens that the product hAé is independent of the particular system 
of units used. This product is called ¥. 
hi 

vy depends on the frequency, p; and Fechner’s Fundamental Table 
(Student's Manual, 99) gives the value of 7 for each value of p, thus 
determining the general properties of the curve, although leaving the 
form to be finally determined in any particular case by the system of 
units and the value of h. 


It is evident that the curve is completely ‘determined by any two: 


points. For suppose that two separations, D: and Dz, give frequencies, 


p) and pz, and that we find from a table the values ‘of and ¥2 cor- 


responding to p: and p2. Then by definition of 7: 
and y2= hide, 
But, if L is the limen, 6: = Di—L and &= D:—L. Thus: 
n=h (Di—L) 
y2=h (De—L) 
which can be solved simultaneously for the values L and h. 
Since in our actual case the five frequencies do not fall exactly on 
the theoretical line, we should find that every pair would give us 
slightly different values of L and h. Thus, since our results are 
slightly inconsistent with our hypothesis, we must presently find the 
most probable values of L and h, under our hypothesis, by the method 
of least squares; but first wé must weight our determinations. 


§ 6. WEIGHTING 


The necessity for some sort of weighting is suggested by inspection 
of the curve of Fig. 1. The point ps (45%) fixes the position of L 
with much greater definiteness than does the point ps (86%). A 
change of 1% in ps would not shift L nearly so far to the one side 
or the other as an equal change in ps would tend to do; for at ps 
the abscissa-change for a unit-change in ordinate is relatively large. 
The exact values of these weights have been computed by Urban, and 
can be found from a table. See the column for P in Urban’s tables. 
It will be observed that P=1 for 50% and Po for 100%. Such a 
relation was to be expected. The observed 50% must exert maximal 
influence upon the determination of the most probable 50%-point. The 
observation 100% contradicts the hypothesis, and can have no effect 
at all upon the results. 

If we are now to determine the most probable values of L and h, 
we must write the full set of equations, multiply every equation 
through by its weight, P, and then apply to the weighted equations 
the method of least squares. These weighted equations are: 

%=h(D:—L) with the weight P; 
with the weight P: 
%s:=h(D:—L) with the weight Ps 


§ 7. THe MeEtTHop oF Least SQUARES 

We wish to obtain the ® (y)-curve which represents our observed 
percentages with the greatest degree of probability. Such a curve 
will be, as we learn from the theory of probabilities, the curve for 
which the sum of the squares of the deviations of observed percentages. 
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from theoretical percentages represented by the curve shall be a mini- 
mum. It may be determined by the method of least squares. This 
method results in the formation of two normal equations, which in- 
volve the known values of D, P, and vy, and the unknown values of 
L and h. By solving the equations simultaneously for L and h, the 
limen is determined. Substituting the more general term, x, for the 
specific term, D, these normal equations are: 


—[#P].h+ . 


where the squared bracket indicates the sum of all the values enclosed, 
computed separately for every one of the stimuli used. 

We might now look up in tables the values of P and ¥ corresponding 
to every p (cf. columns 3, 9, and 2 of our Table), and compute from 
these figures the values yP, DP, D’P, and DvP (cf. columns 5, 6, 7, 
and 8) for every one of the five values of D. Since four-place num- 
bers would have to be multiplied together, the work would be laborious 
and the chance for error great. Fortunately the publication of Urban’s 
tables makes these multiplications unnecessary. 


§ 8. SoLuTion oF THE PROBLEM wITH THE USE oF URBAN’s TABLES 


Our problem, graphically represented in Fig. 1, is to fit the best 
curve to a given set of observed points. If we arbitrarily alter the 
units in which the stimuli are measured, that is to say, the abscissa- 
scale, we do not change the procedure. L and h come out in terms 
of the new system of units, and can be changed back again to the old 
system, or indeed to any other system, as one may desire. In Fig. 1, 
for example, we may substitute for the values of D, 1.0, 1.1, 1.2, 1.3, 
and 1.4 cm., an arbitrary system of x-units, viz., -2, -I, 0, I, and 2 
respectively. The only necessary condition is that, since the values of 
D are equidistant, the values of x must also be equidistant. 

Ini accordance with this principle, Urban has computed in his tables 
the products, upon which the sums of the normal equations are based, 
for a set of 15 equidistant x’s, viz., -7, -6, -5, -4, -3, -2, -I, 0, I, 2, 
3, 4 5, 6, 7. But before we proceed to the solution of our problem 
by the use of Urban’s tables, two warnings are necessary. 

Arrange your work systematically! Errors are easy to make and 
hard to find. The Table accompanying this article shows a form in 
which the principal computations may be kept. But the scratch-sheets 
on which the additions and multiplications are made should also be 
kept in order, until the limen is found and checked. 

Be careful of your signs! Urban’s tables are for positive values of 
* and y. The same figures apply when either x or Y or both of them 
are negative, but the signs of some quantities are altered and of others 
not. The columns must be summed up algebraically, and attention 
must be paid to the signs of the sums in substituting in the equations 
for h and L. 

a. now to our Table, we write the values of D in cm. in col- 
umn 1. Since the D’s are equidistant, we may select for column 2 
any set of equidistant x’s between “+ and +7. (We might use, for 
instance, the values 3, 4, 5, 6, 7.) e take the values from —2 to 
+2, because they are small numbers, because they include the simple 
multiplications by 1 and o, and because they will give in the long run 
the fewest negative quantities. 
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If we write the percentages, p, in column 3, we are ready to fill in 
columns 4 to 8 from Urban’s tables. It is most convenient to fill in a 
line at a time. Let us neglect, for the moment, the signs. In the 
first line, p= .16. Urban’s tables do not read below p=.5, because 
they are symmetrical. The values for .16 are thus the same as those 
for 84 (1.00—.16= .84). The values of P and yP for p= .84 can be 
read directly from the second and third columns. Since #2 (tem- 
porarily neglecting the sign), +P becomes 2P, **P becomes 2*P, and 
«YP becomes 2¥P. Urban’s columns for 2P, 2°P, and 2yP, at p = .84, 
thus give the remaining values in our first line. In the second line 
p = .23, which is the same as p=.77. P and YP are found as before. 
Since + =1, xP and x’P are the same as P, and xvP is the same as 
yP. In the third line the last three values become zero, since +0. 
ob last two lines, p is greater than .5 and is found directly ip: the 
table. 

But we must remember our signs! P, the weight, is never negative; 
a negative weight has no meaning; we cannot weight a thing less than 
zero. Hence all the values of column 4 are positive. Now we have 
seen that 5 is negative when p is less than .5, for 4 is the distance of 
any point from the limen and must be measured backwards for per- 
centages less than 50%. Since y=hd, and since P is always positive, 
7P, like 5, must be negative when p is less than .5. Thus the first 
three values of column 5 must be put down as negative. In column 6, 
«P is negative whenever x is negative. The next value, z’P, is always 
positive, since-neither x* nor P can be negative. Finally #vP depends 
upon both x and v for its sign. If either x or ¥ is alone negative, 
then +P is negative; but, if and ¥ are both positive or both nega- 
tive, then x7P is positive. 

Columns 4 to 8 must be summed up algebraically. 

If we let #* and L’ stand for the constants of the psychometric func- 
tion as expressed in the system of x-units (not in cm.), we can find 
their values from the normal equations, (1) and (2), of the method 
of least squares. It is simplest to find fh’ first, and then use h' in 
determining L’. Solving the normal equations simultaneously, we get, 


[P] [*vP]—[vP] [+P] 


P) [#*P]—[#P] 


[*P] h* —[vP]} 


[P] 


Substituting the sums in these equations (see Table), we find /?= 
.3670 and L* = .2001. 

We have now to transform our results into cm. Let d be the num- 
ber of units of D which correspond to a single unit of x. In this case, 
d=o0.1. Let m be the value of D which corresponds to xo. In 
this case, m=1.2 cm. Then, 

and Lom+ 
Substituting (see Table), h=3.760 and L=1.22 cm. (When d~1, 
as would have been the case had the D’s been expressed in mm., the 
relation simplifies: and L=m+L'.) 


é 
q 
q 
q 
q 
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§ 9. CHECKING 


-We have solved our problem, but we cannot yet be sure that our 
numerical results are correct. The chance of error is reduced by the 
use of Urban’s tables; but still we may make a mistake in copying, in 
the determination of a sign, in adding algebraically, in substituting in 
the equations, or in solving them. If we are working exactly, we 
must check our results, even at the expense of a great deal of labor. 

Checking the Sums. We can check all our work as far as the sums 
in columns 4 to 8 in the following manner. In column 9 write the 
values of y, not forgetting the sign. These values can be obtained 
from the corrected Fechner table (see note to § 5). In column ro are 
values of s, a sum which is arbitrarily defined as 

Attention must be paid to the signs of both £ and 7 in computing s. 
In column 11 multiply out the products, sP, and in column 12, xsP. 
Sum up columns 11 and 12. 

Multiplying equation (3) by P, we get, 

sP = *P—P—vP ; & 
Summing up these terms, 

[sP] = [*P] — [P] — [vP] 
If we multiply (4) by x and then sum up the terms, we have, 

[xsP] = . . (6) 
Equations (5) and (6) contain in their right-hand members all the 
sums with which we are concerned. The left-hand members are the 
sums just found for the purpose of the check. The agreement between 
the two sides should be-correct to three places. In our example we 
get (see Table) . —3.7770 = —3.7769 
and 4-4677= 4.4675. 
If (5) fails to check and (6) checks, the error must be in [sP], [P], 
or [yP]. If (6) fails to check and (5) checks, the error must be in 
[*sP], [#*P], or [*vP]. If both equations fail to check, there is a 
strong presumption that the error is in [*P], which occurs in both 
equations. 

Checking the Solution of the Equations. We found h' by solving 
the two normal equations simultaneously. We found L* by substi- 
tuting h* in normai equation (2). We can check these solutions by 
substituting the values found for h’ and L* in normal equation (1). 
In our particular example (see Table) we get 

2.6137 = 2.6134. 

Graphic Checking. = plotting on graph-paper of the theoretical 
curve given by L and h, and its comparison with the position of the 
points which represent the observed frequencies, constitutes a rough 
check, which may be substituted for the two foregoing checks if exact 
results are not required. If the curve as aggro appears to be repre- 
sentative of the observed points, it may concluded that no gross 
errors have occurred. 

To plot the curve, write the deviations of D from the determined 
limen (column 13 of Table): 8,=D—L. From 4, calculate the cor- 
responding theoretical values of ¥: ¥,—h8, (column 14). Look up 
the theoretical percentages, p, (column 15), in a table of the © (7). 
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Plot p, against D to give the theoretical curve. It must cut the 50% 
abscissa at the ordinate of the limen. Indicate the position of the 
observed percentages, p, by dots or small circles. The graph will have 
the form of Fig. 1. It is not necessary, however, to extend it beyond 
the extreme stimuli. 


§ 10. THe MetHop oF Constant STIMULUS DIFFERENCES 


The application of the foregoing method to the problem of the 
determination of an upper and a lower DL requires little further 
exposition. The lower DL is obtained from the p’s for the judgment 
‘less;’ the upper DL from the p’s for the judgment ‘greater.’ The 
‘equal’ judgments are not considered separately. ~ 

In reporting such experintents it is customary to give the value of 
the interval of uncertainty, which is the difference between the two 
limens. 


Interval of uncertainty =Ly—L,. 


The interval of uncertainty is not necessarily a region of subjective 
equality; for, if the curve of ‘ equal ’-judgments is skewed, the greatest 
frequency of the equality-judgment may occur outside of the interval 
of uncertainty. 

There are four possible definitions of the feet of subjective equality. 

(a) Urban defines it as the point at which the probability of the 
judgment ‘ greater’ equals the probability of the judgment ‘less, i.e., 
the point at which the two psychometric functions intersect. This 


hy Ly +h Ly 
hy + hy 
(b) Frequently hy =hy approximately. Then the formula becomes 


point is given by the value 


cas. 5 On the assumption that this relation holds, the point of 


subjective equality may be taken as the average of the two limens. 

(c) Considering the psychometric function for the ‘ equal ’-judg- 
ments instead of the psychometric functions for ‘greater’ and ‘less.’ 
we may define subjective equality as the average equality-judgment. 
If pi, p2, ps, etc., are the percentages of ‘equal’-judgments for the 
stimuli 71, 72, 4%, etc., then the point of subjective equality would be 
Putit 
given by . 

..... 

(d) —_. the point of subjective equality may be taken as the 
most probable value of the equality-judgment, that is to say, the maxi- 
mal point of the curve of ‘equals.’ This point is found by taking the 


three maximal frequencies, p,, p,, and p,, corresponding respectively 
to the stimuli +,, +,, and %,. If the three values of # are equidistant, 
the stimulus corresponding to the maximal point is x, + a Pe\%e—%) 

2 + 2D») 


In a symmetrical distribution the four measures may coincide. Usu- 
ally their séparate calculation and comparison is of interest. 


f 
q 
f 
1 
q 
| 
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$ 11. Notes 


For the history of the method one should, of course, still read. 
Titchener, Quantitative Student’s Manual, 275ff. The discussion in 
the Quantitative Student’s Manual, gaff. still applies when Urban’s 
tables cannot be used, provided that certain changes are made in the 
manner of choosing the stimulus-values (§ 2 of this paper), and that 
the necessary changes are made in the fundamental table (§ 5 and 
note) and in the table of weights (§ 6 and note). For Urban’s ac- 
count of the modified method, see Die Praxis der Konstanzmethode, 
Leipzig, 1912, 26pp. This pamphlet includes the ‘short-cut’ tables in 
correct form. The Arch. f. d. ges. Psychol., 24, 1912, 236ff., contains 
the tables (with two mistakes) and a briefer indication of their appli- 
cation. On the method in general, see Urban in Psychol. Rev., 17, 
1910, 220ff. This article is based on the fuller accounts in Arch., 15, 
1909, 261ff.; 16, 1909, 168ff. S. W. Fernberger’s monograph, Psychol. 
Rev. Monog., No. 61, 1913, gives a clear and readily available account 
of the use of the method (without the ‘short-cut’ tables) and also 
of the method of checking. 

Since Urban’s notation differs from the older notation adopted by 
Titchener, we must make a choice at the outset; and, since Urban’s 
symbols are those now current in mathematical texts, we shall select 
them. In comparing the following discussion with Titchener’s Manual 
the student should therefore bear in mind that y=t, p=n, and 
P=w" (and, since w’ is usually unity, and therefore w= w'w” = w”, 
P=w as a rule). If we let D still stand for the actual stimulus- 
values, then we can use Urban’s x for the corresponding arbitrary 
values of the table. L will be the limen. 

§ 1. The student must refer again to Titchener’s discussion of the 
law of error, Student’s Manual, 38ff. 

It must be remembered that the use of the ® (7)-hypothesis is not 
essential to the method of constant stimuli. On the solution of the 

— by the arctan-hypothesis and by indifferent ae b 
grange’s formula, see Urban, Arch., 15, 335ff.; 16, 205ff.; Psychol. 
Rev., 17, 233ff., 257ff. 

§ 2. the adequacy of five stimuli to exact results, even when 
two limens (an upper and a lower DL) are to be computed, see Fern- 
— Amer. Jour. Psychol., 25, 1914, 121ff.; Psychol. Rev., 21, 1914, 
335ff. 


The assumption of our discussion is that a range of frequencies 
from 15% to 85% is ideal. These values are arbitrary. They are, 
however, sufficiently removed from 50% to satisfy condition (3); and 
they are weighted in the computation by % (.6697), so that they still 
Play an important part in determining the limen, as is — by (1). 

he present method differs in several counts from Riecker’s pro- 
cedure in the experiment outlined in the Student’s Manual, gaff. (a) 
The inclusion of zero separation (one point) may be required under 
particular conditions, but there is no more reason for using it than 
there is for using any of the other values. Vesxirversuche as controls 
should not be necessary with an observer trained against the stimulus- 
error. (b) The highest stimulus-value (6 Paris lines) should not 
have been used, for it gave a ‘ery: of 100%. (c) The stimuli 
should have been equally spaced. (d) Too many stimuli were used. 
Five, or at most seven, would have been enough. (¢) If we reduce 
the number of our stimuli, we cannot afford to throw out inversions; 
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and, besides, every observed frequency has a right to be counted to 
the extent that its particular weight allows. 

§ 3. One does not ordinarily wish to take less than 100 series. 
The tables will work, of course, for any even factor of 100; i.¢., 50, 
25, 20 series. 

The question arises whether O should be told when a new series is 
begun. It appears at present that, in the most careful work, he should 
make every single judgment absolutely independently, without any 
reference to the rest of the experiment; cf. S. S. George, Amer. Jour. 
Psychol., 28, 1917, 1ff. (especially 33ff.). Under George’s conditions 
the a of the beginning of a new series would be unde- 
sirable. 

§ 4. Cf. Student’s Manual, tozf. 

§ 5. Urban has shown that Fechner’s table (Student's Manual, 99) 
contains slight errors (from .ooor to .0003) in 15 of its values. The 
corrected table, calculated from Bruns’ table of the probability in- 
tegral. is printed in Arch., 16, 180; Psychol. Rev., 17, 251; W. Brown, 
The Essentials of Mental Measurement, 1911, 134. The student should 
correct the table in his Manual from one of these sources, and change 
t to Y and » to p. Although this table is not used in the ‘short-cut’ 
method, it is necessary in checking the results (§ 9). 

Urban’s values of the weights, P, differ radically from Miiller’s ; 
Student's Manual, 101. In some cases they are twice as great. Urban 
uses a different formula. For the formula, see Arch., 16, 181; Psychol. 
Rev., 17, 252; Konstanzmethode, 17. The actual values of the weights 
are tabulated to three decimal places in Arch., 16, 183;°Psychol. Rev., 
17, 253; Brown, op. cit., 135; and to four places (since they constitute 
the first column of the Hilfstabellen) in Arch., 24, 240; Konstanz- 
methode, 20. Since the student must be provided with a set of the 
‘Hilfstabellen (see § 8, note), he should simply disregard Miiller’s 
table in the Manual. 

In the equations, P (=w) must affect both sides, if the equations 
are to hold. The corresponding formulae in the Student’s Manual, 102, 
- = mame w should apply to the right-hand side as well as to 

e leit. 

The precaution in Student's Manual, 100, still holds. If different 
frequencies are based on different numbers of observations, then the 
equations must also be weighted in proportion to the number of ob- 
servations taken for every one; but the method of constant stimuli in 
its usual form prescribes the same number of observations for every 
stimulus, 

8 8 The tables in. the Konstansmethode, 20f., are correct. Those 
in Arch., 24, 240f., have only two errors in the column for 6’ P, when 
p= .8 and .90. These values are rarely used. See Arch., 25, Litera- 
turber. 84, for corrections. The table is more easily read if ruled 
horizontally every ten lines. In the Cornell Laboratory we have a 
negative of the correct table. thus ruled, from which we take blue- 
gp for the students. The blue-print costs about five cents and can 

e pasted in the Manual. When carefully made, it is quite as legible 
as the original. We can furnish blue-prints from our negative to any 
laboratories that may desire them. 

The danger of error is minimized by using direct formulae for fh’ 
and L’, instead of having the student solve the normal equations simul- 
taneously. Some undergraduates do not remember how to solve simul- 
taneous equations; many make mistakes. Urban gives equations of 
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similar form, Arch., 16, 186. We have avoided the use of the symbol 
c (=hL), because its exclusion simplifies the discussion and because 
the mathematical significance of this product (c) is not apparent to 
the non-mathematical student. 

§ g. On the first check, see Fernberger, Psychol. Rev. Monog., 
No. 61, 32ff.; Urban, Konstanzmethode, 24f. Fernberger’s statement 
that the check should be exact applies to the long method. The dis- 
crepancy in the fourth decimal place in our example arises from the 
fact that the values in Urban’s tables are given to four places, but are 
computed from five-place P’s and v’s; whereas our values of sP and 
are based on four-place P’s and 1's. 

The second check unfortunately involves a multiplication (h [*P]) 
which was made in finding L'. The second term of the left-hand 
member is therefore best found by multiplying in the order 
[<P] x 

While the graphic check is rough, it has.the great pedagogical ad- 
vantage of showing the student diagrammatically just what the method 
has accomplished. It is very —? applied and is especially useful 
when the student’s time is limited. e ordinarily use this check in 
the Cornell drill-course, whether or not the others are omitted. 

Fechner’s table may be used to change ¥, into p,. Since the graphic 
check is rough, the table in the Students Manual, 99, can be used even 
if uncorrected. It is much more convenient, however, to employ a 
table that reads from ¥ to /, instead of from p to y. Such a table is 
to be found in B. Kampfe, Philos. Stud., 9, 1893, 147ff. (not Psychol. 
Stud., as Urban says); and in H. Bruns. Wahrscheinlichkeitsrechnung 
und Kollecktivmasslehre, 1906. It is from the Bruns table that Urban 
computed the corrections of the Fechner table. Both these tables give 
values of ® (7). which must be changed into p by dividing by 2, and 
adding to .5 when Y is positive, or subtracting from .5 when 7 is 
negative. We have the Bruns table on two negatives in the Cornell 
Laboratory, and can furnish blue-prints of them. For the rough 
o— check the Bruns table is unnecessarily accurate. Miss J. M. 

leason has prepared a mimeographed table which gives p directly 
for values of Y to two decimal places. Miss Gleason has deposited 
the stencil and a large number of copies of this table with the Cornell 
Laboratory, so that we can also furnish limited numbers of this table 
to those who may desire them. 

It may be pointed out that, if the values of ¥, are computed accu- 
rately and the values of p, found accurately by interpolation in the 
Bruns table, then the sum of the squares of the differences between p, 
and the observed percentages, p, constitutes a measure of the degree 
with which the actual case fits the hypothesis. 

§ 10. The formula of (a) is easily derived if we take x, as the 
point of subjective equality, p, as the percentage of the point of 
intersection ‘(subjective equality), and 7, from the table for p, 
Since ¥, is common to both psychometric functions, it can be ex- 
pressed with respect to both; thus, 

Ye = SeLht = (xe — Lt) ht, 
= — Sevhu = (Lu — Xe) hu. 
Equate the two right-hand members and solve for x, to get the for- 
mula. See Urban, Arch., 16, 201. 
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The formula of (d) is found by assuming that a parabola may be 
used as the interpolated curve (a parabola is determined by three 
points), and finding the maximum by equating the first derivative to 
zero. For the derivation, see Urban, The Application of Statistical 
Methods to the Problems of Psychophysics, 1908, 124f. The formula 
given here has A—C in the numerator and is correct. It has 
misprinted A+ C in Arch., 16, 187, and Psychol. Rev., 17, 236ff.; but 
with this caution in mind, see those discussions. ; 

For examples of asymmetrical psychometric functions, see Arch., 16, 


190ff. 


MINOR STUDIES FROM THE PSYCHOLOGICAL LABOR- 
ATORY OF CORNELL UNIVERSITY 


Communicated by E. B. Titcnener and H. P. Wetp 


XXXIV. Size vs. IntTeENsITy AS A DETERMINANT OF ATTENTION 


By J. N. Curtis and W. S. Foster 


This study is an attempt to compare the attention-compelling power 
of size and intensity in the case of Greek crosses. A standard cross, 
identical with that used by Meads !, the arear of which was 56 sq. cm., 
was compared with two similar crosses whose areas were respectively 
28 and 112 sq. cm. 

The apparatus used was that of Meads, save that a ype tachis- 
toscope was substituted for the spring tachistoscope. The average time 
of exposure was also the same (110 sigma), but the mean variation 
of this average was reduced from 8 to 3 sigma. A 40-watt Mazda 
lamp was used, and the standard cross had the intensity of 225° of light. 

Preliminary experiments by the method of limits indicated that re- 
sults as definite and constant as those in which ‘form’ and intensity were 
compared could not be obtained for size. To rule out, so far as pos- 
sible, any influence of expectation, we turned, in the regular series, 
to the method of constant stimulus-differences. The experiments were 
arranged to compensate for the irregular influences of practice and 
fatigue, and to measure the error of space. 

The observers were, Dr. E. G. Boring, Dr. W. S. Foster, and Mr. 
F. L. Dimmick, all highly practised. All observers completed 200 
series; 50 with each of the two comparison crosses in each of the two 
spatial positions, right and left of the standard. The period of observa- 
tion was approximately an hour in ng and in general gave time for 
ten series. Rest-periods of three to five minutes were allowed twice 
during the hour. The observer was not told the number of steps in a 
series, nor did he get any indication of the point at which one series 
ended and another began. 

The instructions, which were read at the beginning of every experi- 
mental hour, were: “At ‘now’ put your attention definitely upon the 
er ap yr Two crosses of unequal size will be exposed. Judge 
which of them, if either, is the more clear, i.e., which one of them 


1 Am. Jour. Psych. xxvi., 1915, 150. 
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catches your attention the more.” The observers judged: “Right,” 
“Left,” “Equal,” or “Doubtful,” but. doubtful judgments were rarely 
given, and are counted as equal. Introspective reports were not re- 
quired, but were occasionally volunteered. 

At the beginning of every hour a ‘warming-up’ series with steps of 
approximately 30° were taken, in which the values of the episcotister- 
opening for the comparison-cross were varied at haphazard over a 
very wide range. Such a preliminary series seemed essential, in order 
that the observer should receive no suggestion from the experimenter 
as to what region was expected to be critical. The observer knew that 
this series was taken for purposes of orientation, as well as for ‘warm- 
ing-up.’ The judgments of the preliminary experiments exhibited reg- 
ularity, and served as a basis for determining the range and position 
of the succeeding regular series. The latter could now be made out 
in seven to ten steps of 15° with fair assurance that their range and 
position were appropriately chosen. The percentages were computed 
separately for each group of ten series. In only 17% of the computa- 
tions was the low percentage for the one end-stimulus as great as 
.20, and in only 11% of them is the high percentage for the other end- 
stimulus as low as .60. Even in these few cases, such percentages 
are usually inversions. We have assurance, therefore, that the range 
of values covered on a given experimental day is in general sufficientlv 
great. 

The position of the stimulus-series thus indicated for succeeding 
days, however, turned out to be much more variable than we had antici- 
pated. In the accompanying chart the intervals of uncertainty for the 
various observers and for the two spatial positions are represented 
by heavy vertical lines. Their order from left to right is the order 
of practice, and their positions are evident from the ordinate-numerals 
which are expressed in degrees of light of the comparison-cross. 
Broken curves connecting the succeeding points of subjective equality 
are for the comparison-cross on the right; solid curves are for the com- 

rison-cross on the left. After nearly half of the experiments had 

completed, it proved that even full intensity of the comparison- 
cross was sometimes insufficient to make it as attractive for attention 
as the standard. In such cases, without knowledge on the part of 
the observers, the experimenter decreased the intensity of the standard, 
which accordingly became the variable. In the chart the values for the 
interval of uncertainty thus obtained are represented as if a proportion- 
ately increased intensity had been given to the comparison-cross, though 
of course such representation is not strictly justifiable. 

The dots enclosed in circles represent the averages of the points 
of subjective equality for each observer, the two spatial positions being 
combined. The effect is that of — the broken and solid curves 
for a observer and a given size of cross and reducing them to 
a single point. The figures following the + sign are the mean varia- 
tions of these points from the averages. 

If we may trust these gross averages, it seems that the larger cross 
must be slightly more intense than the smaller in order to exert equal 

wer over B’s attention. Moreover, the smaller cross which is only 
half the area of the standard catches his attention er well if its 
intensity be increased by only 8° of light; indeed, if it is placed to 
= left of the standard, it catches his attention at a much lower in- 
ensity. 

For F, size seems in general to have very little attention-compelling 
power. The smaller cross must be increased by 67° to become equally 
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clear, but the larger cross catches his attention at an intensity no whit 
lower than the standard, which is only half its size. For both B and 
F, therefore, the standard appears to have been of a size to compel 
attention somewhat more easily than either a smaller or a larger size. 

D requires that the smaller cross shall be much more intense, and 
the larger considerably less intense than the standard, if they are to 
catch his attention equally well. 

In the case of one observer (B), spatial position makes a greater 
difference in attention-compelling power than a four-fold increase in 
area. In terms of the chart, that is to say, his two broken curves 
occupy more nearly the same position than do his broken and solid 
curves for a cross of a given area. His M. V.’s accordingly are large 
(110 and 102°). In the case of the smaller cross another observer 
(D) also has a large M. V., though in this case it is dependent not on 
position but upon wide daily variability, which in a lesser degree is 
characteristic of all observers. All of these facts, taken together, added 
to the facts of wide individual differences, seem to us sufficient indication 
that, under our conditions, size is not a definite determinant of attention. 

We have no explanation for the a agp relative stability of the 
interval of uncertainty during the —_ experimental hour and the 
wide variability of its position upon different days. Since its position 
was roughly determined each day by prelimiriary experiments over a 
wide range of possible positions, and since within the groups of ten 
series there is a fair degree of regularity in the percentages, we do 
not think it possible that the experimenter’s choice of values, and a 
self-imposed tendency to give approximately equal numbers of “Right” 
and “Left” judgments, were responsible. 

Our observers, find, as a rule, that the judgment is made without 
difficulty. At first B was not certain that his judgments were judg- 
ments of clearness alone, and thought that the natural judgment was 
perhaps one of clearness and intensity combined. At first he tried 
actively to make the judgment solely in terms of clearness; later he 
takes the experiment more passively, and finds that as he does so 
“an intensity-clearness fusion seems to be built up. Certain intensity 
values force themselves in, under passive attention, as invariable con- 
comitants of the clearness.” At first he was also somewhat disturbed 
by the fact that at times the crosses (especially the larger one) seemed 
unevenly illuminated over their surfaces. After a few hours, how- 
ever, he no longer mentions such difficulties, and settles down to what 
is apparently a constant attitude. He does not seem to realize that 
the smaller cross at even lesser intensities is often judged clearer 
than the standard. He does remark that, when the smaller cross is 
the clearer, it is a “bright, cute, mean little thing” and gives him the 
“cute little devil” attitude. He suspects that “what really happens 
is that, when the little one does catch attention, I’m surprised that it 
should in spite of being so little. I know that I’m not disposed for 
the little one; quite sure I do not anticipate it. The smaller cross 
snape at me; the larger one rather swoops at me.” 

finds no difficulty in making an immediate judgment, except when 
the crosses seem to be equally or nearly equally clear, and he vol- 
unteers few remarks. 

D was somewhat disturbed at first by the fact that all three crosses 
seemed to change in size from experiment to experiment within a series, 
although he knew that objectively they were constant. The clearer 
cross often seemed to be closer to him in space, and also to come earlier 
in time. 
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Our results were obtained under special conditions and with few 
observers. So far as they go, however, they show that size does not 
possess the definite compelling power of form and intensity, and that 
other factors must have been at work to produce the individual dif- 
ferences. If this result is confirmed, the comparatively uniform in- 
fluence credited to size in the case of advertisements ? must be regarded 
as doubtful; other factors than the apparent factor of size may there 
have been in play. 

2See e.g., H. F. Adams: Advertising and its Mental “. 1916. 


f. W. D. Scott; Psychology of Advertising, » 13 157 ff; H. L. Hol- 
lingworth ; Advertising and Selling, 1913, Starch, ” Advertising, 
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A REMINISCENCE? 


By G. Srantey Hatt 


Brethren: Our president’s invitation to me to speak at this anni- 
versary banquet calls for reminiscence. Dr. Wiley of pure-food fame, 
who ought to know, says that the older a man is, the better he is or 
should be unless senile involution has reached his psyche. Having for 
some months not very successfully or pleasantly wrestled with the 
problem of trying to realize what three-score and ten means, besides 
the ideal view that it is the youth of old age I feel that I can already 
report some progress toward realizing not only that early senescence 
is not so bad as it is painted, but that its study is likely to prove even 
more interesting than that of adolescence ever was. I am, at any rate, 
rather glad to overcome my horror of anecdotage and of being per- 
sonal, in the effort to make the younger members of this association 
realize, in some respects at least the difference between the rather 
— past of psychology in this country and its splendid present. 

y memories in the department our now broadened association repre- 
sents go back to college days under Mark Hopkins, who taught us 
a mixed system of theology and metaphysics so simple and final that 
very few indeed of his many generations of pupils ever went any 
farther than he left them. In his later years he confided to me that 
he had once tried to read Bohn’s translation of “ Mr.” Kant, but never 
got beyond the first paragraph, which he could not understand. His 
scheme of the world provided ready-made answers to all great ques- 
tions, and pretty effectually inoculated his pupils against any more 
serious infections by the muse of philosophy, who was always repre- 
sented as dangerous because trust in reason was so liable to mislead 
the soul. 

We had a touch, but not too much, of Sir William Hamilton, Jouf- 
froy, a few dangerous apergus into Hickok, and because I composed a 
crude essay on John Stuart Mill and developed an ephebic calenture 
for Carlyle and Emerson, the latter of whom was given a very cold 
reception when he gave a course of lectures in town, I was regarded 
upon graduation as distinctly out of the fold. : 

The next year, in New York, I most happily fell under the influence 
of George S. Morris, the translator of Uberweg, read his proof sheets, 
and found that the history of philosophy, which I had been taught 
was a pitfall of skepticism leading men to hold any, every, or no 
opinion, made such an appeal to me that I went to Europe for three 
years. I studied with Trendelenburg of Berlin, the great Aristotelian 
of his day, with Zeller and Kuno Fischer at Heidelberg, and with 
Benno Erdmann, an eclectic, at Bonn. I followed Dorner, who repre- 
sented Schleiermacher, and Karl Rosenkranz, the last of the Hegelians, 
getting a touch of Herbart, who was then represented by no less than 
three professors at Leipzig, and seeing incidentally the War of 1870 


1 Read at the 25th meeting of the American Psychological Associa- 
tion, New York, December, 1916. 
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from the German side. On returning home, feeling myself very ad- 
vanced, I offered my services to various colleges and universities but 
in vain, till a state institution in the middle west gave me, as I thought 
definitely, an appointment. Three months later, however, I had a 
letter from the president stating that it had been decided, after maturer 
deliberation, that a man who had studied the history of philosophy in 
Germany would probably be more or less infected with pantheistic 
tendencies, and that to teach the systems of different men, rather than 
one definite system, would unsettle young men, and that therefore the 
engagement must be canceled. 

Then came a year of anxious and watchful waiting, and finally, as 
a professor of modern languages.in a small but liberal Ohio institu- 
tion, I was kindly permitted by the Unitarian president to teach phil- 
osophy on the side as an extra, in his place. Then came a period of 
study and teaching at Harvard, under Bowen, Everett, Hedge, Elliot 
Cabot, Palmer, and James, the latter of whom had a tiny laboratory 
under a stairway in the Agassiz Museum, containing a metronome, 
several optical charts, diagrams of the brain, ear and eye, with a dish 
for rotating a frog. Meanwhile I was doing more or less serious work 
on muscles in the physiological laboratory of the Harvard Medical 
School under Henry P. Bowditch, pioneer of the new physiology in 
this country. Meanwhile, too, the first one-volume edition of Wundt’s 
psychology had appeared, which together with Fechner’s work, Helm- 
holtz’s on the eye and ear, and a few other things, I studied under 
the guidance of and for several years in the closest intimacy with the 
charming and inspiring personality of James. 

Then followed a second triennium in Europe, with a little work in 
Wundt’s laboratory, just opened at Leipzig, but doing also a slight 
piece of work with Helmholtz, and much more in Ludwig’s laboratory, 
where I was associated with Von Frey, Gaule, Flechsig, Von Kries, and 
others. Wundt and his new work were then looked on not only with 
suspicion but with active criticism by his colleagues. He had been 
dismissed as an assistant by Helmholtz because of his lack of mathe- 
matical training and of severe scientific method. as Helmholtz thought, 
while physiologists and medical men generally regarded him as an 
interloper in their field. Reaction to and compensation for this long 
period of harsh criticism, aggravated by the fact that Wundt had been 
elected to his position in Leipzig after the severest competition with 
Horwicz, doubtless had much to do with the, as I think, hyper-devel- 
opment or affectation of a methodology in our domain modeled too 
much on the ideals of physics, a field where biological affinities are 
closer and much more suggestive. 

Before returning to this country, although I had an academic ap- 
pointment awaiting me here, fearing a repetition of the former dis- 
appointment, I spent two or three months in hasty visitations to many 
educational institutions, feeling that in this domain, at least, I might 
make certan applications of philosophy which would supply me a live- 
lihood. This was fortunate, because I had hardly landed when another 
letter from another college president informed me that as he had 
learned I had been studying eigen | in a laboratory, I could not 
help being too materialistic to be safe. Hence the very slight and 
superficial knowledge I had acquired of education came in good stead 
during a critical and anxious year. : , 

Johns Hopkins, then perhaps almost at the acme of its leadership, 
decided with great hesitation, as I was afterwards told, to give ex- 
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perimental psychology a try-out, very tentatively however, with an 
appointment first for six months, then for one year, then three, then five 
years, with an appropriation of one thousand dollars a year for appar- 
atus. Dr. McCosh from Princeton severely arraigned the institution for 
taking this step, and attacked scathingly various things that I had said. 
My predecessors there, older and far more competent than I, Charles 
Pierce, George Morris, and even James, who had given several courses 
of lectures there, had attracted a few students of great promise,— 
Jastrow, Cattell, Dewey, Patrick, Noyes, Taber, Sanford, Burnham, 
Motora, and others; and I was even enabled to have Donaldson as an 
assistant in the domain of neurology, of which I knew little. 

Here, too, I had to occupy the unique position of Superintendent of 
the Bay View Insane Asylum, as locum tenens before the opening of 
the medical school. This I had to visit and inspect twice weekly, 
taking the responsibility of receiving and discharging patients, holding 
clinics, etc. In this environment, with the stimulus 4 trying to make 
good to colleagues, president and trustees a new department which I 
knew was an experiment, and against which the same prejudices ex- 
isted as were felt toward Wundt at Leipzig; stimulated, too, by a 
perhaps almost unprecedented group of able students; in the exhila- 
rating atmosphere of a university itself new and in some sense itself 
a great experiment; one found the very highest possible incentive for 
the hardest kind of work. 

One Sunday afternoon I received a call from a wealthy stranger 
from Philadelphia, J. Pearsall Smith, who had heard of a new depart- 
ment of psychology, and who suggested that I start a journal, handing 
me on the spot a check for five hundred dollars to that end, with the 
intimation that more would follow. It proved that his interest cen- 
tered in psychic research, which the Journal criticized, so that his 
contribution was never repeated. This was the origin of the AMERICAN 
JourNaAL oF PsycHoLocy, which I began with such great expectations 
and printing so many thousand copies that the first number, when it 
was printed, circularized and distributed, cost over fifteen hundred 
dollars. Soon I found two bitter disappointments. The beginning of 
the second year showed only a little over one hundred subscribers, and 
an unexpected dearth of material, so that anyone who turns to ‘the 
early volumes will find a very large part of them made up of inrfu- 
merable book reviews, other material written by myself, a large part 
of the large-typeé material from my own laboratory, and still other 
articles in allied fields.or of rather inferior quality. There was nothing 
to do, however, but to persevere, although at the end of a few years 
I nad sunk over eipht thousand dollars of my own hard earnings in 
the JourNAL, which only five years ago began to show a clear balance, 
the first year of thirty-one dollars to the good. In those days there 
was no usable text-book in psychology in English, so that when Ladd’s 
book appeared in 1886 it was a godsend. 

This Association was started twenty-five years ago in response to 
an invitation from Clark University, that had then just been organized. 
The first members of the Association at this meeting were Angell, 
Baldwin, Bryan, Burnham, Cattell, Cowles, Delabarre, Dewey, Ful- 
lerton, Griffin, Hall,’ Hume, Hyslop, James, Jastrow, Krohn, Ladd, 
Nichols, Noyes, Patrick, Royce, Sanford, Scripture, Witmer and Wolfe. 
The new members elected at this meeting were Wesley Mills, Miinster- 
berg, Ormond, Pace and Titchener. 

At the second meeting, at Philadelphia, it was my pleasant function 
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as presiding officer to introduce to the Association for the first time 
Professor Miinsterberg, who had established himself during the year 
at Harvard. The early history of the Association has been admirably 
written by Professor Buchner, and here my bald narrative may well 


stop. 

Cattell, who had. done such brilliant work in Germany and England, 
soon started a laboratory at Pennsylvania under very favorable aus- 
pices; Jastrow at Wisconsin; Baldwin was already doing signal work 
at Toronto; Dewey at Michigan; Titchener at Cornell; of course Ladd 
at Yale; and now there are hundreds of laboratories, academic and 
non-academic, where studies more or less psychological are made. 
American psychologists are falling into natural groups according to 
their tastes and abilities, representing introspection, behaviorism, study 
of animals, geneticism, border-line, pathological and anthropological 
work (in which I think we ought to include the new realism, with its 
pragmatic trend) ; and there are waves of new interest represented by 
tests, standards, and the great corporation movement, which realizes that 
the greatest natural resource of a country is men fitted by native attri- 
butes to their callings. Thus the prospect of psychology to-day in 
this country is unprecedentedly bright, and we seem well able to accept 
the enormous new responsibility for leadership that is now laid upon 
us by the shortage of scientific output owing to the war in Europe. 
Henceforth this country must take a new leadership in this field, and 
those interested in various special lines should realize that psychology 
has become vastly too oh to be represented by any individual, group 
or school, and that specialization, already so well developed that none 


of us is able to understand all the papers read in our meetings, will 
go on, for in a sense that none of us ever dreamed this seems destined 


to become a psychological age, and there is a sense, too, in which 
democracy can never become complete without intensive individual 
a While we deplore the loss of the great Harvard trio, 
ames, Royce, and Miinsterberg, younger men are developing who 
will without doubt make good their places, and more. A new science 
like ours ought in a general way to attract ever better men, so that 
the younger you are the better you ought to be. Measured in this 
way, American psychology to-day has everything to hope and nothing 
to, fear. 


THE JAMES-LANGE THEORY IN LESSING 


As saetenenting Professor Titchener’s “An Historical Note on 
the James-Lange Theory of Emotion,”! the following passage from 

Lessing’s Hamburgische .Dramaturgie (Drittes Stiick. Den 8 Mai 

1767) may be of interest. Lessing in the passage referred to dis- 

tinguishes between actors who genuinely feel the emotions they are 

called upon to portray without seeming to possess them, and actors 

who appear to have them without really feeling them. Lessing pre- 

fers the latter. “ Feeling,” as he says, “is something inner of which 

we can judge solely by its outer signs.” A good actor is one who, 

despite his inner indifference and frigidity, has a mastery over the 

expressions of passion. If he but learns to observe and to imitate — 
successfully its outer marks he will soon. rise to an appreciation of its 

inner meaning. I translate Lessing’s words: “After imitating long 

enough the acts of others, he (the actor) soon acquires a number of 
small rules according to which he begins to act independently and by 
whose observance he gets an emotion (in virtue of the law that those 

modifications of the soul which bring about certain bodily changes are. 

in their turn affected by these bodily changes) which to be sure cannot 

have the duration and the ardor of an emotion initiated in the soul 
but which at the moment of experience is strong enough to produce 

some of those involuntary bodily changes whose presence alone per- 

haps vouchsafes the inference of the inner feeling. Let such an actor, 

for instance, be called upon to portray an extreme fit of anger. I shall 

assume that he lacks sufficient understanding of his role. I shall 

assume that his own soul cannot be moved to anger because he is 

unable either fully to comprehend or vividly to imagine the reasons 

for this passion. And I say: if he has learned to copy the crudest 

expressions of anger from an actor capable of this emotion—the pre- 

cipitate walk, the stamping foot, the hoarse voice with its shrieking or 

sullen sound, the play of eye-brows, the trembling lip, the gnashing of 
teeth,—if, I say, he but well imitates these things which anyone who 

desires can imitate, then an obscure emotion of anger will unfailingly 

come into his soul reacting in its turn upon the body and producing 

there those changes which are not dependent upon our will, i. e., his 

face will glow, his eyes will flash, his muscles will swell; in short, he 

will seem as one truly in anger without being angry or without in the 

least comprehending why he should be angry.” 

The University of California. J. LoEwenserc. 


1 This Journal, Vol. XXV, 1914, pp. 427-447. 
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The Fundamentals of Psychology. By W. B. Pittspury. New York, 
Macmillan, 1916, vii+562 pp. 


The fundamentals of psychology, according to the preface, are “the 
results of experiment and the generally accepted body of facts” of the 
science. These facts can be stated without dogmatic reference to 
theory; indeed, theory is to be avoided save in so far as it illuminates 
fact or emphasizes problems. The introduction deals very briefly, 
therefore, with method and subject-matter. The method is two-fold. 
Observation, its objective and experimental side, gives the phenomena 
as they present themselves to the onlooker, and makes measurement 
possible. Introspection, or self-observation, gives the phenomena as 
they appear to the individual investigated. This side of method is 
apparently secondary: “it will in many cases supplement the results 
of direct observation; ” “it-is nearly always suggestive;” and it “may 
at times furnish a solution to the questions raised by objective results.” 

For subject-matter the author prefers the term behavior, because 
“consciousness tends to imply something removed from observation, 
something . mystical,” because “behavior is the more inclusive term,” 
and because of “the doubt expressed by recent writers as to whether 
consciousness exists, at least exists for them individually.” No one 
of these reasons seems logical, even on the writer’s own showing. 
Why should consciousness tend to imply something removed from 
observation, when we are assured that “ the second and third defini- 
tions [consciousness, behavior], are alike in that neither implies any 
theories concerning what is not open to observation?” We are not 
told how to understand the inclusive term behavior: It is defined as 
“the activity of man or animal as it can be observed from the out- 
side, either with or without attempting to determine the mental states 
bv inference from these acts.” Another paragraph limits psychological 
study to “intelligent” behavior. The body of the book, however, deals 
specifically and continuously with consciousness and the “ materials ” 
of consciousness, and does not deal, explicitly at least, with behavior 
itself. Apart from the introduction, the author gives no indication 
that he wishes to deny the existence of consciousness. Except for its 
discussion of the kinds and fields of psychology, the introduction seems 
therefore as likely to confuse as to enlighten the student. On the 
basis of the statements in the preface, indeed, no introduction should 
have been necessary. 

Two chapters deal with the nervous system in greater detail tian 
is usual in text-books at the beginner’s level. The treatment is clear 
and logically ordered; and the illustrations and schemata have the 
special merit of showing. for the most part, only such details as are 
made significant in the accompanying text. It is, however, not easy 
to see just what psychological facts are better understood from a 
knowledge of the gross and microscopical structure and development 
of the neurones, or from an ability to trace tracts in the cord and 
brain and to name and localize lobes and fissures and sensory areas; 
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and it is curious to note how infrequently the writer refers back in 
later chapters to these discussions, whether by page or less directly. 

The remaining chapters treat of sensation (two), images and the 
laws of centrally excited sensations, attention and selection, perception 
(two), memory, reasoning, instinct, feeling and affection, emotion and 
temperament, action and will, and the self. 

The writer’s intention to draw freely upon the work of all schools 
finds expression throughout the book. It leads him in many cases to 
state rival opinions, rather than to attempt selection and reconciliation. 
In vision a ‘four-color’ theory is found necessary, but the Hering, 
Helmholtz, and Ladd-Franklin theories are all detailed and partially 
criticized. In addition the views of Kohler, Révész, Meyer, Sham- 
baugh, Helmholtz and others are given, and reconciliation is found 
difficult or impossible. The doctrines of perseveration and of actual 
synaptic connection are accepted in explaining memory and association. 
On the structural side, attention is treated as a complex state involving 
many different changes; on the functional side, it appears to be the 
equivalent of selection or of “importance for consciousness.” It is 
explained as a preparation of special neural tracts. A very general 
empirical (genetic) theory of space perception is accepted—space is 
said to offer no problems for the nativist—but although special theories 
are outlined, no serious attempt is made to estimate their adequacy 
as explaining the total body of facts. Both after-images and retinal 
streaming are discussed as explanations of the perception of move- 
ment, and the former is held to be at present the more probable. 
Motor and attentional theories, taken together, explain rhythm; and 
rhythm, strain and memory explain the perception of time at large, 
according to the duration of the objective interval. The theories of 
immediate quality and of association are discussed as the explanation 
of recognition; the author leans toward the latter. A special point is 
made of recognition as a stage in the development of meaning. Mean- 
ing itself may be imageless, and yet conscious. When imageless, it is 
to be explained as due to a subliminal arousal of appropriate asso- 
ciative tendencies. Instincts are nervous dispositions like the selective 
tendencies in attention, but generally of wider scope. Affection as 
sensation and as attribute is criticized; plural theories are discussed 
and rejected; pleasantness and unpleasantness as the sole qualities are 
accepted. Lipps’ and Stout’s theories are mentioned, and emphasis is 
placed upon the apperceptive doctrine of Wundt and its physiological 
correlate, though in the end it is maintained that the facts cannot be 
brought to harmonize with any general statement. The views of 
Darwin, of ges and of James and Lange, and the experiments 
of Sherrington and Cannon upon emotion are discussed, but only a 
very general summary is attempted. Thorndike’s and Watson's the- 
ories of learning are outlined; and Barret’s and Michotte’s theories 
of will are compared, to the advantage of the former. 

On the side of fact a number of inaccuracies may be mentioned. 
For example, the color-pyramid is not taken entirely as a psychological, 
but also as a physical and a physiological construction. It is said to 
represent the spectral colors and the purples, and the writer neglects 
the fact that after-image colors of better saturation than those of the 
spectrum are possible. Perhaps for this reason the green and yellow 
corners are said to be represented as — than the other two, though 
the figure raises only the yellow and depresses the blue. The square 
base does not either represent the facts of complementarism. The 
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(physiologically) primary colors are not, as stated, red and green, but 
a red outside the spectrum and a decidedly bluish green. In audition 
30,000 to 50,000 is given at the highest rate at which vibrations can 
be heard. Thus both the fact that beyond these rates noise is still 
heard, and the fact that musical quality (according to Kohler) ends 
at approximately 20,000, are neglected. Kohler is also inaccurately 
stated to identify musical quality with vocality. Combinational tones 
are said to be entirely of subjective origin, and beats are said to be 
carried by an intermediate tone, which is only sometimes the case. 
Rubin’s finding of paradoxical warmth is not mentioned. We are not 
told why the difference-limens are to be regarded, not as constant 
values obscured by varying conditions, but as fundamental differences 
due to differences between individuals, nor how this view is related 
to present theory of psychometric functions. Eight, and not six, 
single metronome beats without rhythm are said to limit the range 
of attention. Ebbinghaus is quoted as having found every repetition to 
produce the same effect in memory; but Ebbinghaus’ own qualifications 
in the case of large numbers of repetitions, and the qualifications of 
others with regard to the first few repetitions (Meumann’s first stage 
of learning), are not added. Without apparent justification Jost’s law 
is interpreted to mean that associative tendencies actually grow 
stronger (not merely ‘set’) for some time after learning, and the 
author represents the curve of forgetting as a resultant of a rising 
curve of association and a rapidly falling curve of perseveration. Eb- 
binghaus’ explanation of Jost’s law is not mentioned, and Ebbinghaus’ 


discussion of “slowly learn, slowly forget” is by no means adequately 
presented. It is stated that nonsense-material is no more easily 


recognized than recalled, and that recognition always comes when 
associates are aroused. Heine’s demonstration that different factors 
are involved in recognition and in recall is not mentioned. 

The author’s. generalizations are not always in accord; we have had 
instances of this in the introduction. For instance: “ All the mate- 
rials of our consciousness are derived from sensation,” and “It [affec- 
tion] is not a mere attribute or phase of the sensation as are quality 
and intensity; rather we must regard it as a separate mental state or 
process with attributes of its own”: “One can obtain grey, . . . 
only by the mixture of complementary colors,” and “ All lights of low 
intensity appear colorless,” “The [totally color-blind] sufferer sees no 
colors, but only greys,” “The sensation [under adaptation] begins to 
diminish in intensity . . . till all colors disappear”: “There is 
a large number of odors, . . . each of which probably has its own 
sense organ” and “A case might be made out for separate taste buds 
for each quality; there is slight evidence for separate organs for each 
odor”: While each of these processes [feeling, pain, movement], 
together with taste, mixes with odors to produce a percept that is not 
immediately analyzable, they do not constitute true odors,” and “ The 
only perception that approximates the bare combination of sensations 
into a larger or more complicated whole is the tonal fusion.” 

These inaccuracies, of course, appear as minor matters when com- 
pared with the general success of the author in assembling the varied 
results of experimental investigation. The lack of ‘system’ and cath- 
olicity of treatment have their own advantages. Open-mindedness and 
breadth of view may be favored, but so may also confusion and failure 
to establish for the student a background from which to criticize the 
new and the common-sensible. Certainly the author has not been led 
by his principles to a marked avoidance of theories. 

W. S, FOSTER. 
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The Belief in God and Immortality. By James.H. Leusa. Boston, 
Sherman, French and Company, 1916, 340 p. 

The author defines this to be “a psychological, anthropological and 
statistical study.” It is psychological in that it questions the human 
intellect and emotions; it is anthropological in that it probes into the 
savage as well as the civilized mind; and it is statistical in that it makes 
a numerical examination of the intellectual classes in the United States 
to-day. Its purpose is to determine how far the belief in God and 
immortality as it is held at the present time is essential to religious 
and moral progress. The anthropological part of the study contrasts 
the belief of savages, which it calls “ primary,” with the belief of civ- 
ilized men to-day which it calls “modern,” and derives from that 
contrast the conclusion that the savage belief is a product of fear 
while the civilized belief is the result of desire; that the savage fear 
arises from dreams and visions while the civilized desire has for its 
cause the effort to realize ideals and satisfy affection; that the savage 
mind, fearing ghosts, has no wish to become one; but that the civilized 
mind has so ardently desired to “ continue” after death as to try, one 
after the other, a number of methods to make valid this desire in an 
established faith, but only to abandon them as the boundaries of 
knowledge have enlarged. 

The metaphysical method has been found wanting because it pro- 
ceeds deductively. Its weakness lies in the untenable character of the 
general assumptions with which it has to begin. The scientific method, 
which proceeds inductively, is inapplicable because of the lack of trust- 
worthy data, whether on sical or psychical. And the method of 


“direct ‘inner experience’” is not valid for the reason that it rests 


upon the assumption that a sense of personal well-being signifies per- 
sonal immortality. A feeling of personal well-being is not even an 
invariable sign of personal health. 

Perhaps the most startling part of this work is the latter half. This 
is the part which is “ statistical” in its treatment. It brings to book 
what it considers the representative classes of this country by examin- 
ing “college students, physical scientists, biologists, historians, sociolo- 
gists and economists, and psychologists.” The examination was con- 
ducted by means of a questionnaire so framed and addressed as to 
relieve it of the suspicion of unreliability which admittedly attaches 
to most questionnaires. The point to be determined was, what pro- 
portion of these groups believe in God and immortality—the term God 
meaning a personal God, or one “to whom one may pray with the 
expectation of receiving an answer,” and the term “immortality” 
meaning “personal” or “conditional immortality.” The net results 

College men, 56%; scientists, 45.2%-55.5%; historians, 48.3%- 
sociologists, 46.3%-55.3% ; psychologists, 25.2%-19-8%. 

The answer to the fundamental inquiry of the mvestigation is that 
a belief in God and immortality as it is held at the present time is not 
only not essential to religious and moral progress, but it is disadvan- 
tageous. It is, indeed, a positive hindrance, because the doubt sur- 
rounding it “creates in the upper intellectual circles of the Churches 
and more particularly among professors and students of theology a 
situation threatening the most precious possession of teachers and 
students: their intellectual integrity.” A knowledge of the ultimate is 
not necessary to moral progress. Society may be trusted to generate 
the impulses and ideals demanded for each stage of advancement. 
The urge forward and upward will be greater and not less. It is 
enough to see as far as the horizon. 

Clark University. H. C. Grumearne. 
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RECENT FREUDIAN LITERATURE IN ENGLISH 


Mechanisms of character formation; an introduction to psychoanalysis. 
By Witu1am A. Wuite. New York, Macmillan Co., 1916. 


The history and practice of psychanalysis. By Paut Byzrre. Au- 
thorized translation by Elizabeth N. Barrow. Boston, Richard G. 


Badger (c. 1916). 204 p. 


Rational sex ethics. By W. F. Rosie. Boston, Richard G. Badger 
(c. 1916). 356 p. 


The psychoanalytic method. By Osxar Prister. Authorized trans- 
lation by Charles Rockwell Payne. New York, Moffat, Yard and 
Co., 1917. 588 p. 


The neurotic constitution; outlines of a comparative individualistic 

and psychotherapy. By Atrrep Apter. Authorized 

glish translation by Bernard Glueck and John E. Lind. New. 
York, Moffat, Yard and Co., 1917. 456 p. 


Contributions to psycho-analysis. By S. Ferenczi. Authorized trans- 
— by Ernest Jones. Boston, Richard G. Badger (c. 1916). 
Dp. 


Leonardo da Vinci; a psychosexual study of an infantile reminiscence. 
By Sicmunp Freup. Translated 4 A. A. Brill. New York, 
offat, Yard and Co., 1916. 130 p. 


Wit and its relation to the unconscious. By SicMuND Freup. Au- 
thorized English edition by A. A. Brill. New York, Moffat, Yard 
and Co., 1916. 388 p. 


For a long time students of psychoanalysis had to read German, but 
within recent years we have now already a considerable and rapidly 
growing body of literature in English. The above works have ap- 
peared almost simultaneously, all of them in America. 

Of these the most important is that of White, because he attempts 
to give a general — of the leading topics, addressed not specifi- 
cally to physicians but to psychologists and the interested public. His 
work is divided into thirteen chapters. He first gives us a genetic 
approach to consciousness, with an excellent, though pene some- 
what inadequate, discussion of that most vexed of all problems. the 
relations of the foreconscious to the unconscious. ’ Then follow chap- 
ters on conflict, symbolism, dream mechanism, the family romance, 
two chapters on the will to power, extro- and intro-version, and the 
resolution of the conflict. . 

Another independent treatment, although far more elementary and 
inadequate, is the work of Bjerre, who goes back to Kant and then 
passes on to Wetterstrand and the Nancy School, then discussing psy- 
choanalysis as a science and method of treatment, the Adler doctrine 
of neuroses, the nature of hypnosis, the conscious versus the uncon- 
scious, extracts from a case history, points of view, and the outlook. 
The attitude of the author of this book, while expressing great appre- 
ciation of Freud and giving considerable time to a popular exposition 
of his views, is on the whole unconverted and somewhat critical, 
meres. perhaps somewhat beyond bounds, the differences between 
the different expositors. 


= 
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Robie’s work poe hardly belongs in the Freudian literature. 
Nevertheless he believes in and has made extensive use of psycho- 
analysis, but his attitude remains somewhat independent. He treats 
sex matters with the greatest frankness and gives many cases of his 
own. 

Of the translations, Payne’s of Pfister’s comprehensive work is by 
far the most important. Pfister is a young Zurich pastor, an ardent 
disciple of Freud, who has already — a number of interesting 
original studies of his own, and who here presents a sketch of the 
entire movement, epitomizing the views of its leaders, and even those 
- _ and Jung, although his own sympathies are mainly with 

reud. 

The translation of Adler also meets a long-felt want because this 
work, although published several years ago in Germany, represents the 
great schism led by the author, who substitutes the horror of inferiority, 
the ambition to do something and be of importance in the world, for the 
sex theory of Freud. His manly protest, his doctrine of compensa- 
tion, are invaluable new contributions not only to normal but to ab- 
normal psychology. 

Ferenczi is perhaps second only to Jung and Adler, among those 
inspired by Freud, in originality and independence, and here we have 
his most important contribution. 

The two translations of Freud by Brill, who has already rendered 
us much service in this field, enable the English readers now, with the 
aid of his other translations, to come into almost first-hand contact 
with the founder of the new analytic school. G. S. H. 


BOOK NOTES 


Psychic phenomena, science and immortality. By Henry Franx. Bos- 
ton, Sherman, French and Company, 1916. 556 p. 


This second edition contains a long preface, and as the book has 
not been reviewed in these pages, we give in the following the main 
topics treated. Book I, on psychic phenomena, considers some revo- 
lutionary scientific intimations, discoveries, the seat of the sub-con- 
scious mind, the soul’s secret scroll, psychic and physical correspond- 
ence, the pene underworld, the mind’s mysterious mirror, 
super-physical senses, Crookes’ experiences, the subterranean self, in- 
vasion of personalities, the law of personal integrity, the sleepless 
self, the bond of psychic unity, memory, maker of personality, mechan- 
ical mechanism of memory, psychic phenomena and soul-substance, 
spirit-forms and materialisation. Book II is on scientific interpreta- 
tion, here contrasted with explanations, and treats ultimate matter and 
vital energy, recent mysterious scientific discoveries, some occult forces 
in nature, the subtle seat of human intelligence, biology of the soul, 
scientific discovery of the soul-body, tentative explanations of psychic 
phenomena, thought and radio-activity, physical basis of telepathy, 
er « thought. Book III is on the problem of immortality, 
and treats the scientific hypothesis of immortality, radio-active energy 
and immortality, with a summary of scientific arguments for it. 


The Fr ogy y of William James. By Tx. Fiournoy. Auth. tr. by 
dwin B. Holt and William James, Jr. New York, Henry Holt 
and Company, 1917. 246 p. 

James was asked in the spring of 1910 to address the Christian 
Association of Swiss Students at its meeting at Sainte-Croix and he 
consented provided his health permitted; but later had to give up the 
project and soon after came home and died August 26, 1910. Flournoy 
was asked to take the vacant place on the program and his discourse, 
amplified and revised, is here printed. An appendix contains his review 
of James’ “Varieties of Religious Experience.” The topics treated 
in these chapters are James’ artistic temperament, early environment, 
rejection of monism, pragmatism, radical empiricism, pluralism, 
tychism, meliorism and moralism, theism, the will to believe, with a 
summary and conclusion. 


The psychology of religion. By Grorce Atpert Coz. Chicago, Uni- 
versity a Chicago Press, (c. 1916). 365 p. . 

This work is intended primarily as a handbook for beginners in 
the psychological analysis of religion. Its prime purpose is to make 
clear the problems, the kinds of data, the sethous of research, and 
the achieved results. Its justification is partly the inherent difficulty 
in analyzing religious experience and partly the youth of the psy- 
chology of religion, a topic which is sally just beginning. T 
topics are as follows: Religion as an object of suyeholanient study ; 
the psychology of mental mechanisms and of persons, the data and 
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how they are ascertained, preliminary analysis of religious conscious- 
ness, racial beginnings in religion, the genesis of the idea of God, 
religion and the religions, religion as group conduct, religion as indi- 
vidual conduct, .conversion, mental traits of religious leaders, religion 
and the subconscious, the religious revaluation of values, religion as 
discovery, religion as social immediacy, mysticism, the future life as 
a psychological problem, prayer, the religious nature of man. 


Creative intelligence ; essays in the pragmatic attitude. By Joun Dewey 
= others. New York, Henry Holt and Company (c. 1917). 
p. 

This is an attempt at intellectual codperation with no attempt at 
unanimity of belief and no effort to proffer a platform of “ planks” 
on which there is agreement. It presents a unity in attitude rather 
than a uniformity in results. John Dewey writes on the need for a 
recovery of philosophy; Addison W. Moore, on reformation of logic; 
Harold Chapman Brown, on intelligence and mathematics; George H 
Mead, on scientific method and individual thinker; Boyd H. Bode, on 
consciousness and psychology; Henry Waldgrave Stuart, on the 
phases of the economic interest; James Hayden Tufts, on the moral 
life and the construction of values and standards; Horace M. Kallen, 
on value and existence in philosophy, art, and religion. 


The psychology of the great war. By G. Le Bon. Translated by E. 
NDREWs. New York, Macmillan Co., 1916. 480 p. 

M. Le Bon here discourses in an easy popular style, and in the 
light of the psychological concepts which his previous works have 
made familiar to us, of the national mind, of Germany’s recent de- 
velopment and of the psychological elements in her methods of war- 
fare, of the remote and immediate causes of the war, of the psycho- 
logical forces involved in battles, of the value of official reports, of 
peace problems. He has his own point of view, but is open-minded 
enough to admit that “a method [the German, to wit] which permits 
a nation to utilise the least brilliant brains in its midst is invaluable 
to it.’ Overpopulation and a desire to create markets are discounted 
as German motives to war-making; the puzzle of the Marne is dis- 
cussed but not solved; the importance of Antwerp is stressed. A 
readable book written on the war by a psychologist, rather than a 
psychology of the war. . ; 


Health and disease; their determining factors. By Rocer I. Leg 
Boston, Little; Brown and Company, 1917. 378 p. 


This is a very comprehensive book, dealing with heredity, food, 


air, skin, exercise, tobacco, drugs, light and the eyes, teeth, hygiene — 


of the mind and nerves, communicable diseases, those diseases trans- 
mitted by ingestion, air-borne diseases, those transmitted by contact, 
venereal disease and sex hygiene, the insect-borne diseases, diseases 
the method of spread of which is unknown, cancer, milk, water, 
sewage, occupational diseases, function of the board of health, and 
vital statistics. 


The chology of drawing. Frep CARLETON Ayer. Baltimore, 
rate and York, 1916. 186 p. 


Part I, on the scope of the problem, outlines the problem, general 
and specific, gives definitions and general procedure. Part II surveys 
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the literature of drawing and outlines the methods of research and 
bibliographical survey, relation of drawing to the intellectual develop- 
ment, analysis of the drawing product and act. Part III gives ex- 
periments, representative drawings, drawing and school grades, analysis 
of observation during drawing. ‘The work ends with conclusions and 
a bibliography. It embodies the results of a study of drawings as a 
device in laboratory teaching which consisted of a survey of the 
existing literature on the psychology. of drawing, an effort to char- 
acterize the chief contributions, with a summary of results. 


Principles and methods of we By James Wetton. Baltimore, 
arwick and York, n. d. 2d ed. 677 p. 


The purpose of this book is to help teachers in their daily work. 
Its fifteen chapters are entitled as follows: General function of teach- 
ing. material of instruction, form of instruction,*teaching of English 
(with separate chapters on preparatory, reading, literature, composi- 
tion and grammar, summary), teaching of music, of history, of 
geography, of natural history, of mathematics, of form, of needle- 
work, with an appendix on the teaching of modern languages. 


The doctrine of formal discipline in the light of experimental investi- 
= By Ne. P. Hewins.. Baltimore, Warwick and York, 
1916. 120 p. 


The chief problems of educational peptingy include the nature 
of mental endowment or the original nature of man and the nature 
of the learning process and of training. The last has developed 
recently much material and is of prime importance for educational 
theory, though its solution as yet is far from being obvious or 
simple. The problem of the transfer of training is especially unsettled. 
This work is divided into two parts; historical, with an account of 
investigators and means, methods, results and conclusions of experi- 
menters in historical review; and original investigations, with con- 
clusions rather concisely summarised. 


The mentality of the criminal woman, By JEAN WEIDENSALL. Balti- 
more, Warwick and York, 1916, 332 p. 


This investigation was the outgrowth of an earlier one, begun in 
1911, under a grant from the New York Foundation, In its present 
form it has been carried on as one of the chief issues of the Labora- 
tory of Social Hygiene. The experiments were focused on the possi- 
bility of securing a body of mental tests that could be applied after 
a woman’s conviction and agg 3 her sentence and that would prove 
prophetic of her reformability. The volume contains very interesting 
— tables and results, and constitutes a real contribution to the 
subject. 


The experimental determination ¢ mental discipline in school studies. 
By Harotp Orpway Rucc. Baltimore, Warwick and York, 1916. 
132 p. 

This monograph demands attention (1) because it presents in com- 
pact semi-tabular form a comprehensive summary of all the experi- 
mental work done on formal discipline to date; and (2) because it 
presents the results of the author’s own investigation, which is con- 
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spicuous because it deals with a large number of subjects (students 
in the University of Illinois), measuring effects of mental efficiency 
produced by a course of instruction in geometry. They demonstrate 
a certain degree of transfer of training. 


The study of the behavior of an individual child. By Joun T. Mc- 
Manis. Baltimore, Warwick and York, 1916. 54 p. 


This syllabus is the outgrowth of an attempt to direct prospective 
teachers in classes in education to understand child life in the city. 
It has been found more effective to study individual cases rather 
than the child as a type or children in general. It is a comprehensive 
—- direction for observation by those who have access to 

ren. 


A point scale for measuring mental ability. By Ropert M. YERKEs, 
James W. Brivces, and Rose S. Harpwicx, Baltimore, Warwick 
and York, 1915. 218 p, 


This work is divided into five parts, as follows: constitution and 
relations of the point scale; results of the application of the scale 
to normal individuals; results of the application of the scale to 
— or deranged individuals; revision of the scale; and the 
outloo! 


The general value of visual sense training in children. By CHANG 
1nG Wane. Baltimore, Warwick and York, 1916. 85 p. 


The feature of this monograph lies in the use of school children 
as subjects and of sense training as a medium of experimentation. 
It throws valuable light upon the issues of the latter which is almost 
a fetish of the present popular Montessori method. 


Studies in democracy. By Jutta H, Guttiver. New York, G. P. 
Putnam’s Sons, 1917. 98 p. 

This book describes (1) the essence of democracy; (2) the twentieth 

century search for the Holy Grail; (3) the efficiency of democracy. 


Mortality statistics, 1914. Fifteenth annual report. Department of 
Commerce, Bureau of the Census. Washington, Gov't: Printing 
Office, 1916. 714 p. 


Zur Frage nach den Geschlechtsdifferenzen im akademischen Studium. 
By Anna Wisse. ( — from the Zeitschrift fiir angewandte 
Psychologie, Bd. XI, Heft 4/5.) p. 341-401. 


The history of the psychoanalytic movement. By Sicmunp Freup. 
(Nervous and Mental Disease Monograph Series, no. 25.) New 
York, 1917. 57 p. 


A study of perseverance reactions in primates and rodents. B 
G. v. Hamitton. (Behavior Monographs, vol. 3, no. 2, 1916. 
Cambridge, Henry Holt and Company, 1916. 65 p. 
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THEODULE ARMAND Ripot—1839-1916 


Theodule Armand Ribot was born in Guingamp, in northern France, 
December 18, 1839. His early education was obtained in his native 
town and in Saint Brieux; but was interrupted at the age of seven- 
teen years by the necessity of seeking employment. After six years 
spent in a clerical position he entered the Ecole Normale Supérieur 
where after three years’ study he graduated in 1865. He was pro- 
fessor of philosophy at the Lycée of Vesoul from 1865-68; and he 
occupied a similar position at Laval from 1868-72. In 1872 he removed 
to Paris where the next thirteen years of his life were devoted 
chiefly to the clinical study of mental abnormalities. In 1885 he 
was placed in charge of a course in experimental psychology at the 
Sorbonne; and in 1889 a chair of experimental and comparative psy- 
chology was created for him at the Collége de France. He established 
the Revue philosophique in 1876 and served as its editor until the time 
of his death, which occurred December 8, 1916. Professor Ribot 
_— a Member of the Institute, and a Chevalier of the Legion of 

onor. 

Professor Ribot was a frequent contributor to the psychological 
and philosophical magazines of his own and foreign countries; and 
he translated Spencer’s Principles of Psychology into French. He 
was the author of numerous books, many of which have been trans- 
lated into English and other languages: La psychologie anglaise con- 
_temporaine (1870); L’hérédité psychologique (1873); La philosaphie 
de Schopenhauer (1874); La psychologie allemande contemporaine 
(1879); Les maladies de la mémoire (1881); Les maladies de la 
volonté (1883); Les maladies de la personnalité (1885); La psy- 
chologie de l'attention (1889) ; La psychologie des sentiments (1806) ; 
L’evolution des idées générales (1897); Essai sur T’imagination 
créatrice (1900); La logique des sentiments (1905); Essai sur les 
passions (1907); Problémes de psychologie affective (1910); La vie 
inconsciente et les mouvements (1914). 

That Ribot's interests and his envisagement of the problems of 
psychology passed through a definite series of developmental stages 
is indicated by the titles and the chronological sequence of his writ- 
ings. As he himself has pointed out, his earliest publications,—a 
survey of recent psychological movements in England and in Ger- 
many,—were undertaken for the purpose of ridding France of the 
incubus of the “elegant but empty theories” which were then cur- 
rent in his native land. Ignoring the polemics to which these two 
volumes gave rise, Ribot next devoted his energies to an attempf 
to approach the normal mechanism of mind from the pathological 
point of view; here belong his monographs on the abnormalities of 
memory, volition and personality. ‘Within a few years, however, the 
necessity of offering courses on the —— mental processes compelled 
him,—much against his will, as he himself testifies—to aftack the 
more complex problems of attention, imagination, generalization and 
emotion; and it was to this group of — that he devoted 
himself throughout the later years of his life, 
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The most distinctive features of Ribot’s work in psycho resulted 
from his conviction that every mental phenomenon should be ap- 
proached from the twofold point of view of its biological evolution 
and its morbid dissolution. Ribot’s systematic work is characterized 
by a pores for the unconscious (probably a heritage from 

audsley, Lewes and Schopenhauer) and especially for the organic 
and motor phenomena (probably a heritage from Bain). His — 
indicate that he realized, more adequately than his predecessors, the 
significance of the affective and emotional phenomena in all of the 
activities of life. J. W. BAIRD. 


JosepH JuLtes DeyERINE—1849-1917 


The death is announced, at the age of sixty-seven years, of Professor 
Dejerine of Paris, well known in the general fields of psychiatry and 
neurology because of his many publications in both fields. He was 
for many years a physician at the important asylum of Salpétriére, 
and was also Clinical Professor of Nervous Diseases of the Faculty 
of Medicine in Paris. Professor Dejerime was a member of the 
Société de Biologie and was its Vice-President in 1895; he was also 
a member of the Académie de Médecine. Professor Dejerine has 
left two ‘monumental works: Anatomie des centres nerveux, in col- 
laboration with -Mme. Dejerine-Klumpke, the first volume of which 
appeared in 1895; and Les maniféstations fonctionnelles des psycho- 
névroses, leur traitement par la psychothérapie 1911, which was written 
in collaboration with E. Gauckler. Besides these two large works 
Dejerine has contributed many, articles to the periodical literature. 
For example, over twenty articles on aphasia alone have appeared from 
his pen between the years 1879 and 1895. His really important con- 
tributions on the Subject of aphasia are embodied in a few short 
communications to the Société de Biologie in the years 1891-1895. 
But Professor Dejerine’s periodical contributions are by no means 
confined to the subject of aphasia, as he has published a great many 
exceedingly valuable papers concerned with a very wide range of 
topics in both the general fields of neurology and psychiatry. 

s. W. 


Str Epwarp Tytor 


The services of Sir Edward Tylor, whose death at an advanced 
age is announced, deserve recognition on the part of psychologists. 
As is true in other instances, the actual germinal contributions to 
phases of interest now incorporated in psychology, were made by men 
outside that specialty; Helmholtz, the physiologist of brain func- 
tions, Charcot and the psychiatrists are cases in point. In. much the 
same way Tylor laid the basis of a considerable section of social 
psychology. The psychology of primitive man, of the survival of 
primitive ways of thought. in later ages, the interpretation of myth 
and custom, of language and art-products as massive psychic ex- 

ression, owes much to his lucid and fascinating presentations. 

undt—who is of about the same age as Tylor—rounds out his 
remarkable career by a monumental work on “Folk Psychology,” 
which is Tylor’s theme in a different setting. The decisive attitudes 
toward the psychic product in the social mind, historically and in 
the present living form, which come so naturally to the twentieth - 
century student, were im considerable measure first framed and effec- 
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tively launched in Tylor’s “ Primitive Culture” and his “ Earl 
History of Mankind.” This obligation of psychology to a remarka' 
anthropologist it is a pleasure to record. 

Tylor came directly under the influence of the evolutionary move- 
ment in its initial momentum, when the vista of the promised land 
invited entry. He contributed to the refashioning of the history of 
man in evolutionary terms. In the domain of psychology that task 
required the highest type of ability and a comprehensive power 
of expression. These were united in rare degree in Tylor’s person. 
His was a commanding presence; and no one who heard him in the 
fulness of his powers will lose the impression of a remarkably 
vigorous and attractive About twenty years ago he 
suffered from a stroke, from which he recovered though with im- 
gee energies. Yet the work of his mind was adequate to continue 

is activities in restricted measure. 

Sir Edward’s fame rests upon his contributions to anthropology, 
but particularly to the psychological phases of that science. For 
this reason it is appropriate that a tribute of appreciation be recorded 
in the journals devoted to the professional interests of psychology. 

JOSEPH JASTROW. 
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